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1. MACIHHOPT PABOYEM TIPOTPAMMBI YUEBHOI' O NPEAMETA
«MATEMATHUKA»

1.1. O6n1acTb npuMeHeHUs1 padoyveil MPOrpaMmbl

PaGouas mporpamma y4eOHOTO MpeaMeTa SBISETCS YacThl0 OCHOBHOM
npodeccuonanbHON  oOpaszoBaTenbHOW mporpamMmbl  38.02.03  OmnepanmonHas
JESITEIbHOCTD B IOTUCTHKHU.

[Iporpamma paspaborana B cootBercTBUH ¢ DPI'OC COO, Ha ocHOBe
TpeOoBanuii denepanbHON 00pa30BaTENbHOM MPOrpPaMMBI CPEAHETO OOIIEero
oOpa3oBaHus.

1.2. MecTto Yy4eOHOro mpeaMera B CTPYKType o00pa3oBaTebHOM
NMPOrpamMMblI

VYyebuniii npeamer «MaremaThka» OTHOCUTCS K NPO(UIBHBIM y4eOHBIM
npeaMeraM  oOHIeo0pa3oBaTENbHOW  TMOATOTOBKM.  YUeOHBIA  MpeaMer
«Maremartuka» u3ydaercsa Ha yriayOJeHHOM YPOBHE.

Ocoboe 3HaueHWe Yy4eOHBIM MpeaMEeT HuMeeT Mpu (POPMUPOBAHUU U
Pa3BUTHH OOMIMX U MPOPECCUOHATIBHBIX KOMIIETEHIIUH:

OK 01. BeiOupatp cmocoObl pemieHuss 3agad  MpodeccrnoHaIbHOMI
JESTEIIbHOCTH IPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Hcnonb3oBaTh COBpPEMEHHBIE CpEICTBAa TOWCKA, aHalu3a W
MHTEpIpeTaluy HHPOpMAMU U MHPOPMAITUOHHBIE TEXHOJIOTHH JUISl BHIIOTHEHHUS
3a/1a4 MpoheCCUOHAIBHOU JIeSITEIHLHOCTH.

OK 03. [TmanupoBath U peaqn30BbIBaTh COOCTBEHHOE POHECCHOHATHFHOE
JUYHOCTHOE pa3BUTHE, IpeaNPUHUMATEIbCKYIO JesITeIbHOCTD B
npodeccuoHabHON cdepe, UCIOIB30BaTh 3HAHUS IO MPABOBOM U (HUHAHCOBOU
I'PaMOTHOCTH B Pa3JIMUHbIX KU3HEHHBIX CUTYyalHsIX.

OK 04. DddexkTnBHO B3auMOACHCTBOBaTL M pabOTaTh B KOJUICKTHBE M
KOMaHie.

OK 05. OcyuiectBisTh YCTHYI0O M NHUCBMEHHYIO KOMMYHHUKAIMIO Ha
rocyapcTBeHHOM si3bike Poccuiickoit ®enepanii ¢ y4eToM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA.

[1IK 1.2. Opranu3oBbIBaTh MPOLIECCH CKIAAUPOBAHUS U Tpy30MepepadoTKU
Ha CKJIaJIe.

I[IK 3.1. IlmaHupoBaTh, MNOArOTaBIMBATH M OCYIIECTBIATH IPOLECC
NEPEBO3KHU IPY30B.

Cormacno yuebHoro miana 1o mnpodeccun 38.02.03 OmneparronHas
JESITEIbHOCTD B JIOTUCTUKU KaXIbli 00Yy4arOIIUNACS BBIMOIHIECT UHINBUYaTbHBIN
MIPOEKT TI0 OJTHOMY M3 YUEOHBIX MPEAMETOB 00IIe00pa30BaTEIHLHON MOATOTOBKH (B
tom yucie o YIII1.01 Maremaruka):



NHnuBuyanbHbIM NPOEKT (MPEeIMETOM He siBisieTcs ) — 32* yaca.

*He BXOAMT B yU4eOHYIO Harpy3Ky o0ydaronuxcs no yueOHoMy npeamety «MaTtemaTukay

1.3. TpeGoBanus Kk pe3yjibTaTaM OCBOEHHS Y4eOHOI0 MpeaMeTa

B paMKax OCBOCHHA COACPKAHUMA y‘{€6HOFO mpcamMeTa «MaTCMaTI/IKa»,
oOecneynBaeTcs JOCTHIKCHHUC 06y‘IaIOHII/IMI/ICH JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H
NpCAMCTHBIX PC3YJIbTATOB!:

ILnanupyemsle
pe3yJIbTaThl OcHoBHBIC NM0KA3aTEJIN OLICHKH pe3yJbTara
OCBOCHHS
Jluunocmmuule pezyiomamot, 6 mom uucie:
B yactu -cOpMHUPOBAHHOCTh TPAKIAHCKOW IMO3MIUK  OOydYaomerocs Kak
rpaKIaHCKOr0 AKTUBHOIO U  OTBETCTBEHHOI'O Wi€Ha POCCUHCKOro  OOIIEeCTBa,
BOCIIUTAHUSA NpEJCTaBICHHE O MaTeMaTHYeCKUX OCHOBAaX (DYHKIIMOHHPOBAHHUS
pasIMYHBIX CTPYKTYp, SBICHHUH, MHPOLELYp TIPa)kJIaHCKOro oOliecTBa
(BBIOOpBL, OHpOCHI W  JIPYroe), YyMEHHE B3aUMOJEHCTBOBATH C
COLMAIBbHBIMA HHCTUTYTaMHd B COOTBETCTBUH C HMX (QYHKIUSIMHU U
Ha3HAYECHHUEM.
- c(OPMHMPOBAHHOCTb POCCUICKONW TIpa)KAAHCKOM HAECHTUYHOCTH,
B uactn YBaXEHUA K IMPOLUIOMY M HACTOALIEMY POCCHHCKOM MaTeMaTHKH,
MaTPHOTHYCCKOTO | 11egHOCTHOE OTHOIILIEHHE
BOCITUTAHHA K  JIOCTHXKEHUSM  POCCUMCKMX  MAaT€MAaTHKOB W POCCHMICKOMN

MaTeMaTH4eCKOn IIKOJBbI, UCIIOJIB30BAHHUEC JTUX ,[[OCTPI)KCHPIIZ B OPYyrux
HAayKax, TCXHOJIOTHX, C(l)ean OKOHOMUKH,

B yacru nyxoBHoO-

- OCO3HaHME  JYXOBHBIX  LIEHHOCTEM  POCCHUMCKOTO  HapoJa,
c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TOBEICHHUS,

HPaBCTBCHHOTO CBA3aHHOIO C IPAaKTUYECKUM IIPUMEHEHHEM JOCTHKEHHM HAyKu W
BOCIIMTAHUS JIeATETLHOCTBI0 YUYEHOTO, OCO3HAHWE JIMYHOTO BKJAJa B TIOCTPOCHUE
YCTOWYHBOTO OYIYIIEro;
- CTETUYECKOE OTHOLIEHUE K MUY, BKJIIOYAsl 3CTETUKY MAaTEMaTUYECKUX
B yactn 3aKOHOMEpPHOCTEH, OOBEKTOB, 3a7a4, pEIICHUH, PacCyX ICHUH,
ICTETHIECKOro BOCIIPUUMYHUBOCTD
BOCITHTAHHSA K MaTeMaTU4E€CKUM acCIIeKTaM pa3JIMYHbIX BUJI0B HCKYCCTBA;
- c¢(hopMHpPOBAaHHOCTh YMEHHUS NPUMEHATh MaTEeMAaTUYECKUE 3HAHUS B
B uactu MHTEpecax 3J0pOBOTO M Oe30macHoro oOpas3a >KU3HH, OTBETCTBEHHOE
¢usnyeckoro OTHOIIICHHE K CBOEMY 3JI0POBBIO (3mopoBoe MATaHUe,
BOCITHTAHHA cOaaHCUPOBAHHBIN PEKUM 3aHATUH U OTHbIXA, PEryisipHas pusnueckas
aKTUBHOCTb), (U3WYECKOE  COBEpPUICHCTBOBAHHME TPU  3aHATHUAX
CHOPTUBHO-03/I0POBUTEIBLHOM JIEATENBHOCTBIO;
- TOTOBHOCTh K TpPYAY, OCO3HAHHME LIEHHOCTH TPYAOJIOOUs, MHTEpEC K
B uactu pa3nu4HbIM cepaMm MpodhecCHOHAIBHOW JesTeIbHOCTH, CBA3aHHBIM C
TpyAOBOIo MaTeMaTUKOM
BOCIIUTAHUSA

U ¢¢ MPUJIOKCHUSIMH, YMEHHE COBEPILATh OCO3HAHHBIA BHIOOp OymyIIeit
npoeCCUU MW  PEaIu30BBIBATh COOCTBEHHBIC IKU3HEHHBIC TUIAHBI,
TOTOBHOCTD 51 CIIOCOOHOCTH
K MaTeMaTH4eCKoMy 00pa30BaHUIO M CaMOOOPa30BAHUIO HA MPOTSHKEHUH
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BCeH KM3HM, TOTOBHOCTH K AaKTUBHOMY Y4YaCTUO B PCHICHUU
MMPAKTUYCCKUX 3aaa4 MaTeMaTHUEeCKOI HAaIpaBJICHHOCTH;

B yactn
IKOJIOTHIECKOI0
BOCIIUTAHUSA

- cpopMHUPOBAHHOCTH HKOJOTHYECKON KYIbTYPHI, TOHUMAHHUE BIUSHHS
COLIMATIBHO-OKOHOMHMYECKUX IIPOLIECCOB HA COCTOSIHUE IPUPOAHOM H
COLIMAJIBHOM CpeJIbl, OCO3HAHUE TII00AJIBHOTO XapaKTepa HKOJIOTHIECKUX
npo0ieM, OpUeHTalusl Ha NPUMEHEHUE MaTeMaTHYeCKMX 3HaHUM JUIs
pemieHuss 3agad B OOJIACTH OKpY)KAIOLIeH Cpeabl, IUIaHUPOBaHHE
IIOCTYIIKOB M OLICHKM MX BO3MOJKHBIX IOCJICICTBHM I OKpYXKaroueu
Cpenbl;

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO
B yacTu HEHHOCTH | coppeMeHHOMY YPOBHIO PA3BMTHSI HAyKH M OOIECTBEHHOH IIPAKTUKH,
Hay4HOro MMOHUMaHue MaTeMaTUYEeCKOM HAayKH
IO3HAHUS Kak cdepbl YeIOBEYEeCKOH JeATENIbHOCTH, JTamoB €€ pa3BUTHS M|
3HAYMMOCTU JUId  Ppa3BUTUS  LMBWIM3ALMM, OBJIAJCHUE  SA3BIKOM
MaTeMaTUKd U MaTeMaTUYECKOM KyJIbTYpOol KaK CpeACTBOM IO3HAHMUS
MHUpa, TOTOBHOCTh OCYILIECTBISATh IMPOEKTHYIO M HCCIIEA0BATEIbCKYIO
JIeSITEJIbHOCTh MHJIMBUYaJIbHO U B IPYIIIE.
ILlnanupyemsie
pe3yJbTaThl OcHOBHBIE NOKA3aTe/IU OLIEeHKH pe3y/ibTaTa
OCBOCHMS

Memanpedmemubtepe3yﬂbmambt, 6 mom uucinie:

1. YHI/IBepcaJIbeIe yqeﬁnble NO03HABAaTeJbHbIE AelicTBHS

Ba3oBble
JOrH4YecKue
HeHCcTBHA

- BBIABIATH U XapaKTepU30BaTh  CYLICCTBEHHBbIE  MPHU3HAKU
MaTeMaTHYECKUX OOBEKTOB, MOHSATHHA, OTHOIICHUN MEXIY MOHSTUSIMH,
(bopMynHMpoBaTh OIpeeIeHUs HOHSITHH, yCTaHaBIUBaTh
CYIIECTBEHHBIM MPHU3HAK KJIacCU(PHUKAIMKU, OCHOBAHMS JIJIsi 0000IIEeHUS
U CPaBHEHHUS, KpUTEPUHU IIPOBOJAUMOIO aHAIIN3a;

- BOCIpUHUMAaTh, (OPMYIUPOBATH U MPEOOPa30BBIBATH CYKICHUS:
YTBEPAUTENIbHBIE M OTpHILATENIbHBIE, €JUHUYHBIC, YaCTHbIE U 00IIue,
YCIIOBHBIE;

- BBIIBJATH MAaT€MaTU4YECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MpPOTUBOpEYUsl B (pakTax, NAHHBIX, HAOJIOJEHUSX U YTBEPKICHUSX,
IpeaaraTb KpUTEPUH
JUTSL BBISIBJICHUS] 3aKOHOMEPHOCTEN M IIPOTUBOPEYHIA;

- JIeJIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, I€JYKTUBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUHN, YMO3aKIIOUEHUH IO AaHAJIOTHH;

- TPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEJbCTBA MaTEeMaTHYECKHX
yTBEpKACHUM  (mpsiMble W OT  MPOTUBHOIO),  BBICTPAMBATh
apryMeHTaluIo, IPUBOJUTH IIPUMEPBI
U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHHS U BHIBOJIBI;

- BBIOMpATH Croco0 permieHus: yueOHOM 3a71aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pELICHHS, BHIOMpaTh HauboJiee MOAXOAAIUN € Yy4ETOM
CaMOCTOSITEJILHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3zoBble
HCCJIed0BaATEILCKHE
JeHCTBUSA

- HCIOJNb30BaThb BOINPOCHI Kak HCCIEN0BATENbCKUIT HHCTPYMEHT
MO3HaHUsA, (OPMYJIHUPOBATH BOIPOCH, (PUKCHPYIOLIUE MPOTHBOPEUUE,
po0GsieMy, ycTaHaBIMBaTh HCKOMOE U JJaHHOE, (OpMHUPOBATh THIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUIO, MHEHHUE;

- TPOBOAUTH CAMOCTOSTEIbHO  CIUIAHUPOBAHHBIM  3KCIEPUMEHT,
UCCIICIOBAaHHE I10 YCTAHOBJIEHHMIO OCOOEHHOCTEHl MaTeMaTH4eCcKOro
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0o0BbeKTa, SIBJICHHUA, TMpOIecca, BBIABICHUIO 3aBHUCUMOCTEH Mexay
00BEKTaMHU, SIBJICHUSIMH, TIPOIIECCAMH,

- caMoCTOsITeNbHO (opMyIupoBaTh O00OOIIEHUS M  BBIBOABI IO
pe3yibTaTaM TpPOBEAEHHOTO HAONIOJCHUS, WCCIICIOBAHUS, OIECHUBATH
JIOCTOBEPHOCTbH MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIICHHIA;

- MMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIJIBUTAThH
MIPEJINOJIOKEHHS] O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢
uHdopmanmnei

- BBIIBIAITH JePUIUTH WHPOPMALWHU, NAHHBIX, HEOOXOAMMBIX JUIS
OTBETa Ha BOIIPOC U JJIs PELLICHUS 3a1a4uu;

- BbIOMpaTh WHPOPMALMIO U3 HWCTOYHHUKOB PA3IUYHBIX THUIIOB,
aHAJIN3UPOBATh, CUCTEMATU3UPOBATh u MHTEPIPETUPOBATH
MHGOPMAIIMIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHNUS;

- CTPYKTYpHUpOBaTh HH(OpMaIUIO, MPEICTaBIATh €€ B pa3IMYHbIX
(opmax, HIUTIOCTPUPOBATH TPAPHUECKH;

- OLIGHUWBaThb HAAEKHOCTh MHGOPMAIMM IO  CaMOCTOSITENIBHO
c(OpPMYIHPOBAHHBIM KPUTEPHSIM.

2. YHuBepcaJbHbIe K

OMMYHHUKATHBHBIC IleﬁCTBHH

Oomenne

- BOCHpPUHMMATh U (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBUU C
YCIOBUAMU U LEJIAMHU OOIIEHUs, SICHO, TOYHO, IPAMOTHO BBIPaXKaTh
CBOIO TOYKY 3pCHUA B YCTHBIX
U TMCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS IO XOAY PELICHUs 3a7auH,
KOMMEHTHPOBATH ITOJy4YEHHBIN PE3yJIbTaT;

- B X0Jie 00CYXKIEHHUs 3a/laBaTh BONPOCHI MO CYLIECTBY OOCYXAaeMo
TEMBI, HpO6JIeMI)I, pemaeMoﬁ 3aJa4u, BbICKa3bIBaTh WJCH, HAIICIICHHBIC
Ha TOMCK pEIEHUs, COMOCTABIATh CBOMU CYXKIEHHUS C CYXKICHUSIMU
JNPYTUX YYacTHHUKOB JaMajora, oOHapyXuBaThb pa3iMuve€ U CXOJICTBO
NO3ULMH, B KOpPpeKTHOW ¢opme (popMynupoBaTh pa3HOIIACHUs, CBOU
BO3PaXECHHUS,

- TPEACTABIATH pE3yNbTaTbl PEIIEHUS 3aJauyd, OKCIIEPUMEHTA,
UCCIIEIOBaHMs, IPOEKTa, CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHMS C Y4€TOM 3a/1ad Mpe3eHTalud U O0COOEHHOCTEH
ayJIUTOPHUH.

CoBMecTHAA
NeATEJbHOCTh

- TOHMMAaTh W HCIOJB30BaTh IPEHMYIIECTBA KOMaHAHOH W
WHIWBUIYAIbHOW pabOThl MPHU pEIIeHUH YYeOHBIX 3a/1ad, MPHHUMATh
LeJlb  COBMECTHOM  JEATENbHOCTH, IUIAHUPOBATh  OPTaHU3ALHIO
COBMECTHON pabOThI, pacmpenemnsiTh BHABI PabOT, JOTOBapHBATHCA,
oOCyXJaTh TpolecC M pe3yibTaT paboTel, 0000IIaTh MHEHUs
HECKOJBKHUX JIOJCH;

- y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykAeHUs, OOMEH
MHEHHH, «MO3TOBBIE MITYPMBI» W HWHBIE), BBHIMOJHATH CBOI YacThb
paboTbl M KOOPAMHHMPOBATH CBOM JEHCTBUSA C JAPYTUMHM YJI€HAMH
KOMaH/Ibl, OLIEHWBAaTh KayeCTBO CBOEro BKJaJa B OOMIMH MPOIYKT MO
KpUTEpHsIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3. YHuBepcaabHbIe P

CryJISTUBHBIC JeHCTBUA

CamMoopranm3amusi | - COCTaBJISTh IJIaH, AITOPUTM PEIICHUS 3a1a4H,
- BBIOMpaTh CHOCOO pEUIeHHs € YYETOM HMEIOIIMXCS PEeCcypcoB HU
COOCTBEHHBIX BO3MOKHOCTEH,
- apryMeHTHpPOBAaTh U KOPPEKTUPOBATh BAPHAHTHI PELICHUN C y4ETOM
HOBOM MH(OpMaILINH.

CaMOKOHTPOJIb - BIIQJIeTh HAaBBIKAMH I103HABATEJIbHOM pe(IeKCUH KaK OCO3HAHHS

COBCPHIACMBIX }IGI)’ICTBHI;’I W MBICJIUTCIIBHBIX TPOIECCOB, UX PE3YJILTATOB,
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BIaJeTh CHoco0amMH CaMOIPOBEPKH, CaMOKOHTpPOJII Ipolecca MU
pe3yJibTaTa peluleHusl MaTeMaTUYeCKON 3a/1auH;

- NpPEIBUAETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HMKHYTb IPU PELICHUU
3aa4v, BHOCHTb KOPPCKTUBLI B [JCATCIBHOCTb Ha OCHOBC HOBBIX
OOCTOSTENIbCTB,  JIAHHBIX,  HAHJEHHBIX  OIMMOOK,  BBISBICHHBIX
TPYIHOCTEN;

- OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU U YCIOBHUSIM, OOBSICHSITH
MNPpHUYUHBI JOCTHXXCHUA UM HEAOCTUKCHUA PCIYJIbTATOB ACATCIBHOCTH,
HaXOJUTh OUIMOKY, AaBATh OLIEHKY NPUOOPETEHHOMY OIBITY.

OcHoséHnble noxkazamenu OUCHKU npedmemublxpes’yﬂbmamoe:

1) cBOOOIHO OIEpUPOBATH MOHATUSMH: PALMOHAIBHOE YUCIO, OSCKOHEYHAs MEpUOIYecKast
IpoOb, MPOLEHTHI, UPPALMOHATIBHOE YHCIO, MHOKECTBA PALMOHAIBHBIX M JACHCTBUTEIbHBIX
YHCeNl, MOAYJb JEHCTBUTENBHOTO YHCIA; MPUMEHATh IpoOM M TPOLEHTH I PEIICHHS
NPUKIAAHBIX 3aJad W3 pa3IMuYHBIX oOTpaciedl 3HaHUH W peaJbHOM KHU3HHM;, IHPUMEHSTbH
npuONMMKEHHBIE BBIYMCICHUS, TMPaBWJIA OKPYIJICHUS, TPHUKUAKY W OLEHKY pe3yJbTara
BBIUMCIICHUH; CBOOOJHO ONEpPUPOBATH IOHATHEM: CTENEHb C LEJIbIM  IIOKa3aTeleM,
WCIOJB30BaTh MOIXOASAIIYI0 (OpMy 3amucH JEHCTBHTENBHBIX YHCENT JJIs  pPEHICHUs
IPAaKTUYECKUX 3ajjad M MPEJCTaBICHUS JaHHBIX; CBOOOJHO ONEPUPOBATH IOHATHEM:
apu(METHIECKUI KOPEHb HATYPaJIbHON CTENEHH; CBOOOIHO ONEPUPOBATH MOHATHEM: CTETICHb C
palMoOHANBHBIM IOKa3aTejeM; CBOOOJHO ONEepUpOBaTh MOHATUAMM: Jiorapudm yucia,
JECATUYHbIE W HaTypallbHbIe JIOTapu(MbI, CBOOOJHO ONEPUPOBATH TMOHATHIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTaHI€HC YHCJIOBOIO apryMeHTa; ONEepHpOBATh MOHATUSAMH: APKCHHYC,
APKKOCHHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTAa.

2) cBOOOZHO OMEPUPOBATh MOHATUSMH: TOXKICCTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUIIbHBIC
YpaBHEHHsSI W YpaBHEHHSA-CICACTBUS, PAaBHOCHUJIbHBIC HEPABEHCTBA; MPUMEHSTH pa3IHMYHbIE
METO/bl pEIICHUs palMOHAIbHBIX U JPOOHO-PAIMOHAIBHBIX YpaBHEHHH, NPUMEHSTh METOJ]
WHTEPBAJIOB Il PEIICHHs] HEPaBEHCTB; CBOOOJHO ONEPUPOBATH MOHSATHAMHU: MHOTOWIEH OT
OJTHOM MepeMeHHOM, MHOTOYJIeH C LIeJIbIMU KO3(ppuLimeHTaMu, KOpHU MHOTOUIEHA, TPUMEHSTh
JIeTIeHEe MHOTOWJIeHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy besy m Teopemy Buera s
pemieHust 3ajxad;  CBOOOJHO ONEPUPOBATh MOHATHAMM: CUCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuIla, ONPEACITUTENh MATPULBI 2 X2 M €ro TeOMETPHYECKHUH CMBICI, HCIIOIb30BaTh
CBOWCTBA OMpeAeTuTeNs 2 X 2 JUIsi BEIYMCICHUS] €T0 3HAYEHUS, IPUMEHSATh ONPEACTUTEIH IS
pelIeHHs] CUCTEMBbl JMHEHHBIX ypaBHEHUH, MOAEIUPOBATh peallbHble CUTYallMH C TOMOIIbIO
CHCTEMBI JINHEHHBIX ypaBHEHHH, MCCIENOBATh MOCTPOCHHBIE MOJIENN C MOMOIIBI0 MaTpHUIl H
olpesieNIuTeNIel, HWHTEPIPETUPOBATh MOJYYEHHBI pe3ylbTaT, WCIOJIb30BaTh CBOMCTBA
NEUCTBUM C KOpHSMHM JJisi [peoOpa3oBaHMsI BBIPAXKEHHM; BBIIOJIHATh IPeoOpa3oBaHUS
YHCIIOBBIX BBIPQXKEHUH, COAEPIKAIIMX CTETEHU C PALMOHAIBHBIM IOKa3aTelIeM; HMCII0JIb30BaTh
cBOMcTBa JjorapumoB [y MpeoOpa3oBaHUs JOrapu(PMHUUECKUX BBIPAKEHUH; CBOOOIHO
OIIEpPUPOBATH MOHIATUAMHU: UPPALOHAIBHBIE, [TOKa3aTeIbHbIE U JIOTapu(MUUECKUE YPAaBHEHHUS,
HAXOJIUTh MX PEIICHUS C TIOMOIIBI0 PAaBHOCHIIBHBIX TEPEXOI0B HMIIM OCYIIECTBIISS MPOBEPKY
KOpHEH; MpPHUMEHSATh OCHOBHBIE TPUTOHOMETpHUEcKUue (OpMybl JUid TNpeodpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHIA; CBOOOIHO OIEPHPOBATH TOHSITHEM: TPUTOHOMETPUIECKOE
ypaBHEHHME, MPUMEHATh HeoOXoaumble (OpPMYJBl Ui pEIIeHUs OCHOBHBIX THUIIOB
TPUTOHOMETPHUYECKUX YPAaBHEHHIA; MOJEIHPOBATh pEaJbHBIC CHTYallMd Ha SI3BIKE anreOpwl,
COCTABIISATh BBIPAXKEHMSA, YPaBHEHHUS, HEPAaBEHCTBA [0 YCJIOBHUIO 3a/laud, MCCIEeI0BaTh
MTOCTPOSHHBIE MOJICIH C MCIIOJIb30BAaHUEM ariapara areOphl.

3) cBOOOAHO ONEpHUpOBaTh MOHATHAMHU: (PYHKIHMS, CHOCOOBI 3akaHHs (YHKIUH, B3aUMHO
oOpaTHble (QYHKIHMH, KOMIO3UIUs (YyHKIUH, rpa@uk (YHKIUHU, BBIIOJIHATH JIEMEHTapHbIE
npeoOpa3oBanus TpadukoB (GYHKIUH; CBOOOTHO OMEPUPOBATH MOHATUAMU: 00JACTh
OTIpeNIeIeHUs] W MHOXKECTBO 3HAueHWH (YHKIMH, HyTH (QYHKIUH, TPOMEKYTKH
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3HAKOIIOCTOSIHCTBA; CBOOOJHO ONEpPUPOBATh MOHATUSAMM: 4YETHbIE M HEYETHBIC (DYHKIUH,
nepuoanveckue (QyHKIHUU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMbl 1 MHHUMYM bI
dbyHkuMKM, HauOoJblllee W HAWMEHbINEe 3HAaYeHUE (YHKIMH HAa TMPOMEXKYTKE; CBOOOIHO
OIEPUPOBATH MOHATHAMM: CTETIEHHAs (PYHKLHUS C HATYPAIBHBIM U IIETIBIM [TOKa3aTeieM, rpapuk
CTENEHHON (DYHKIMM C HaTypaJlbHbIM U LIE€JIbIM ITOKa3aTeseM, rpaduk KOpHs n-oi CTENEHU Kak
¢byHKIMH OOpaTHOW CTENEHH C HaTypaJbHBIM II0Ka3aTeleM; OIEePHPOBATH TMOHATHSIMHU:
JUHEWHas, KBaJpaTU4yHas M JApOOHO-IMHENHHAas (DYHKLUMHU, BBIIOJHATH 3JIEMEHTapHOE
UCCIIEIOBAaHNE M  TOCTPOGHHE UX TIpaduKoB; CBOOOJHO ONEPUPOBATH MOHATHSIMH:
noKa3aTejabHass U Jorapupmuueckass (QpyHKIUHM, UX CBOMCTBA M TpadUKH, UCIOIb30BaTh UX
rpaduKy U pelieHus] ypaBHEHUH; CBOOOAHO ONEPUPOBATH MOHATUSMU: TPUTOHOMETpUYECKAs
OKpPYKHOCTb,  ONpEJAEICHUE TPUTOHOMETPHUUECKUX (YHKLUMH  YHUCIOBOIO  apryMeHTa;
UCMOJb30BaTh TpaduKku (GYHKUMNA Ui HCCIEAOBAHHUS TPOLECCOB M 3aBHCUMOCTEH NpH
pelIeHNH 3a7ay U3 APYruX Y4eOHbIX IPEAMETOB M pealbHON JKU3HU, BbIpakaTh (HopMyiamu
3aBUCHUMOCTH MEKIy BEITUYUHAMU;

4) cBOOOIHO ONEPUPOBATH MOHITUSIMHU: apUPMETHYECKas M TEOMETPUYECKas MPOrpeccus,
0eCKOHEeUHO yOBIBaOIIasi TEOMETPUYECKAast IPOTPECCHsL, TMHEHHBIN M SKCIIOHCHIIMAIBHBIA POCT,
(dopMya CIIOKHBIX MPOLEHTOB, UMETh MPECTABICHUE O KOHCTAHTE; UCIIOIb30BaTh MPOTPECCUH
IUISL PEUICHUs PeabHBIX 3a]a4 MPHUKIIATHOTO XapaKTepa; CBOOOAHO ONMEPHUPOBATH TMOHATHIMH:
[10CJIe/I0BATENbHOCTb, CIIOCOOBI 3aJaHHsI ITOCIIE10BAaTEIbHOCTEH, MOHOTOHHbIE U OIpaHUYCHHbIE
IIOCJIEZI0BATEIbHOCTH, IOHUMATh OCHOBBI 3apOKJICHHSI MaTEMaTHUECKOI0 aHaIN3a Kak aHalu3a
0ECKOHEYHO MallblX; CBOOOJHO ONEPHPOBATH MOHATHSMU: HENpPEpbIBHbIE (YHKLUHH, TOUYKU
paspbiBa rpaduka (QYHKIWH, acUMITOTHl rpaduka (YHKIUH; CBOOOJHO OIEPUPOBATH
NOHATUEM: (YHKIHS, HEIPEpbIBHASL HA OTPE3Ke, IPUMEHATh CBOMCTBAa HENMPEPBIBHBIX (HYHKIIMHA
JUIs pellleHus 3ajad; cBOOOJHO ONEpUpPOBaTh NOHATHUAMHU: IE€pBas U BTOpas IPOU3BOJHBIE
¢GbyHKIMH, KacaTesnbHas K TpapuKy GyHKIMU; BEIUUCIATH IPOU3BOIHBIE CYMMBI, IPOU3BEICHHUS,
YaCTHOTO M KOMIIO3MIMM JBYX (YHKIMI, 3HaTb MNPOM3BOAHBIE 3JIEMEHTApHBbIX (DYHKUUI;
UCIOJIb30BATh T€OMETPUUYECKUM U (PU3NUECKUI CMBICI IIPOU3BOIHOM /IS peILieHHs 3a/1ay.

5) cBOOOAHO oOmepUpOBaTh TOHSATHUSMH: MHOXECTBO, OIEPAlMH HaJ MHOXXECTBAMH,
HCIIOJIb30BaTh TEOPETHKO-MHOKECTBEHHBIM ammapar il ONHMCAHMs pEaIbHbIX IPOLECCOB U
SBJIGHUN, TPU pELIEHUW 3a7ady U3 JPYTUX Yy4eOHBIX INPEAMETOB; CBOOOJHO ONEPUPOBATH
MOHATHSIMU: OINPENEICHUE, TEOpEMa, YPABHEHHE-CIEACTBHE, CBOMCTBO MaTeMaTHYECKOIO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHS U HEPABEHCTBA.

6) cBOOOIHO OMEPHPOBATH MOHATHIME: HATYPAJIbHOE H [[EJI0€ YHCIIO, MHOKECTBA HATYPATbHBIX
U LEJbIX YUCEeJl, UCIIONB30BaTh Mpu3HaKku Aenumoctu nenbix uyncen, HOJ u HOK nHaTypaibHbIX
qucen AJs pelleHus 3a/1ad, IPUMEHATh alroput™ EBkinza; cBoOOIHO onepupoBaTh NOHATHEM
OCTaTKa M0 MOJYJII0, 3allMChIBaTh HATYPaJbHbIE YMCIIA B PA3IMYHBIX MMO3UIIMOHHBIX CHCTEMAaX
CUMCIIEHUS; CBOOOJHO OIEpUPOBATh MOHATUAMHU: KOMIUIEKCHOE 4YHCIO M MHOXECTBO
KOMIUIEKCHBIX ~ YHCEN, MpeJICTaBIsATh KOMIUIEKCHbIE 4YHClia B  anreOpandyeckol u
TPUTOHOMETpHUUECKON (hopMe, BBHINOIHATH apu(MeTHUeCKue olepalnuu ¢ HUIMUA U U300paXkaTh
Ha KOOPJMHATHOM IJIOCKOCTH.

7) CBOOOTHO OIIEpUPOBATh MOHSTHSMMU: UPpaLMOHAIILHBIE, MIOKa3aTeNbHbIE
u JorapuMUYECKUE HEPAaBEHCTBA, HAXOAUTh HX pELIEHUS C IOMOIIBI0 PaBHOCHIBHBIX
NEPEX00B; OCYIIECTBIATh OTOOpP KOpHEH NpU PELIeHWH TPUTOHOMETPHUYECKOTO YpaBHEHMUS,
CBOOOJIHO  OMEpUPOBATH  IOHSATHEM TPUTOHOMETPUYECKOE HEPaBEHCTBO, IMPUMEHSTh
Heo0XoauMble (HOPMYJIbl Uil PELICHUsS OCHOBHBIX THUIIOB TPUTOHOMETPUYECKMX HEPaBEHCTB;
cBOOOZHO  OmepUpoBaTh  MOHATUSMHU:  CHCTEMa U COBOKYMHOCTh  ypaBHEHUI
1 HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI-CIIEACTBHSI, HAXOAUTH PELICHUS] CUCTEMBI U
COBOKYITHOCTEH pallMOHANBHBIX, HUPPALMOHAIBHBIX, MOKA3aTeNbHBIX M JOrapuGMHUUEcKux
YPAaBHEHUII M HEPABEHCTB; pEIIaTh palUOHAIbHbIE, HWpPpAlMOHAJbHBIE, I10Ka3aTEIbHBIE,
JorapuMuUecKue U TPUrOHOMETPUUECKHE YpaBHEHUS U HEPABEHCTBA, CO/IepKalllie MOIYIH U
napaMeTpbl; NPUMEHATh rpaduyeckue METOJbl JUIsl PElIeHHs YpaBHEHUH M HEpaBeHCTB,
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a TaKXke 3aJjad Cc IapaMeTpaMM; MOJEIMPOBaTh pEaJbHbIE CUTYallMM Ha S3bIKE ainreOphl,
COCTABJISITh BBIPAXKEHUS, YpPAaBHEHMs, HEPABEHCTBA M HX CHUCTEMBI [0 YCIOBUIO 3a/JayH,
HCCIIeI0BaTh IIOCTPOEHHBIE MOJEIM C UCIOJIb30BAaHUEM almapara aireOpsl, HHTEPIPETHPOBATh
IIOJIyYEHHBIN pe3yJIbTar.

8) crpouts rpadukud KOMHO3UIMU (YHKIHMHA C MOMOIIBIO AJIEMEHTAPHOIO HCCIICNOBaHHS U
CBOWCTB KOMIIO3UIMHM JBYX (YHKIHMI; CTPOUTh TE€OMETpUYECKHE O0pa3bl YpaBHEHHH W
HEpaBEHCTB Ha KOOPJAMHATHOHN IJIOCKOCTH; CBOOOJHO ONEpUPOBATh IMOHATUAMHU: TpaduKu
TPUTOHOMETPUYECKUX (PYHKIUH; MPUMEHATh (DYHKIUH IJI1 MOAETHPOBAHUS M UCCIIEIOBAHHS
pEaJIbHBIX ITPOLIECCOB.

9) wucnonb30BaTh MPOM3BOAHYIO ISl UCCIENOBaHUS (OYHKIMM HA MOHOTOHHOCTb
U HKCTPEMYMBI; HAXOIUTh HauOOJbIlIeEe U HaMMEHbIIee 3HaueHUs (PYHKIMM HENpepbIBHOM Ha
OTpE3Ke; UCIOJIb30BaTh IIPOU3BOAHYIO I HAXOXKACHUSA HAUIIy4dlIEro pelieHUs B IPUKIIAAHbIX,
B TOM 4YHCJIE€ COLMAIBHO-DKOHOMHMYECKHX, 3aJadax, I ONPEIEIICHUs CKOPOCTU U YCKOPEHUs
mporecca, 3aJaHHoro ¢GopMmylod miIM rpaduKoM; CBOOOJHO ONEPUPOBATH IOHATHIMU:
nepBooOpasHasi, onpeesIEHHbIN HHTErpal, HaX0AUTh epBOOOpa3HbIE AIEMEHTAPHBIX (DYHKIIHIA
Y BBIYHCIIATH HHTETpal 1o ¢popmyne Herorona—JleitOHnIa; HAXOUTh TUIOMIAN IIOCKUX (uryp
U O0bEMBI TeJl C I[OMOINBIO HMHTErpana; HMETh MPEICTaBICHHE O MaTeMaTHYeCKOM
MOJICIMPOBAaHMHM HA TPHMEpPEe CcocTaBieHUs au(p(depeHIuaNbHbIX YpaBHEHHI; pemaTh
NPUKIIAJHBIE 3a/la4i, B TOM YHUCJIE COLUAIBbHO-3KOHOMUYECKOIO M (PU3NYECKOT0 XapakTepa,
CPEACTBAMHU MATEMAaTUYECKOTO aHAIN3A.

10) cBoOOHO ONEpPUPOBATH OCHOBHBIMHU IOHATHSIMHU CTEPEOMETPUH IPU PEIICHHU 337134 U
IIPOBEACHUN MAaTEMAaTUYECKUX PACCYKICHUN; IPUMEHITh aKCHOMBI CTEPEOMETPUU U CIEACTBUSA
U3 HUX NPH PElIeHUM T'eOMETPUUYECKUX 3a7ay; KIacCU(PHUIMPOBATH B3aUMHOE PaCIIOJIOKEHUE
IpSIMBIX B IPOCTPAHCTBE, IUIOCKOCTEM B IIPOCTPAHCTBE, NPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE; CBOOOJHO ONEPUPOBATH MOHATHUAMH, CBA3AHHBIMU C yIJIaMU B IPOCTPAHCTBE:
MEX1Y NPSIMBIMU B IPOCTPAHCTBE, MEXAY INPSAMOM M IJIOCKOCTHIO; CBOOOJHO ONEPUPOBATH
MOHATUSIMH, CBA3aHHBIMH C MHOTOTPaHHMKaMM; CBOOOJHO paclo3HaBaTb OCHOBHBIE BH/IbI
MHOTOTPaHHUKOB  (MpU3Ma, NHUpaMuja, M[pSMOYTOJbHBIM  mHapamienenunen,  Kyo0);
KJ1accu(UIUpoBaTh MHOTOTPAaHHUKH, BBIOMpas OCHOBAaHHUS Ul KiIacCU(UKAIMH; CBOOOIHO
ONEPUPOBATH MOHATUAMM, CBI3aHHBIMHA C CEYEHHEM MHOTOI'PAaHHHUKOB IUIOCKOCTBIO; BBIIOJIHATh
napajjiesibHOe, LEHTPaJIbHOE U OPTOIOHAIBHOE IPOEKTHPOBaHME (GUIYp Ha IJIOCKOCTD,
BBINIOJIHATh M300pakeHUs (Uryp Ha TIJIOCKOCTH; CTPOUTb CEYEHHS MHOTOTPAHHUKOB
Pa3IUYHBIMU METOJAMH, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE YEPTEXKU M3 PUCYHKOB IMPOCTHIX
00BEMHBIX (GUTYp: BHUJA CBEpXy, COOKY, CHHU3Y; BBIYHUCIATH IUIOMIAJM MOBEPXHOCTEN
MHOTOIPAaHHUKOB (IIpU3Ma, MUPaMUAA), TEOMETPUUYECKUX Tel C TNpPUMEHEHUEM (QOopMyII;
CBOOOZIHO  ONEpHpoBaTh MOHATHSIMHU: CHUMMETpPHST B  IPOCTPAHCTBE, ILIEHTP, OCh
U IUIOCKOCTh CHMMETPHM, LEHTP, OCb M IUIOCKOCTb CHMMETPUU (UTYpPBI; CBOOOIHO
ONEPUPOBATh IOHATUSMH, COOTBETCTBYIOLUIMMHM BEKTOpaM M KOOpPJAMHATaM B IIPOCTPAHCTBE;
BBIIIOJIHATL JCHCTBUSA HAJ BEKTOpPaMU; pellaTh 3aJadd HA J0KAa3aTeIbCTBO MAaTEMaTHYECKUX
OTHOILIECHUN W HAaxO0XJIECHHE I€OMETPUYECKUX BEIWYHMH, NPUMEHSSI W3BECTHBIE METObI IIpU
peLICHUN MaTEMaTUYECKUX 3a/1a4 IMOBBIIIEHHOTO U BBICOKOI'O YPOBHS CJIOKHOCTH; IPUMEHSATH
MIPOCTENIINE NPOrPAMMHBIE CPEICTBA M SJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHUCTEMBI IIpU
peLICHNH CTEPEOMETPHUECKUX 33a/ay; H3BJIEKaTh, MPE0Opa3OBBIBATE M HHTEPIPETUPOBATH
MH(OPMALIHIO O TPOCTPAHCTBEHHBIX FEOMETPUUECKUX (UTYpax, IPEICTABICHHYIO Ha YepTexkax
U PHUCYHKaX; IPUMEHATHh I[OJYyYECHHbIC 3HAHHsS HA IPAKTUKE: CPABHUBATH U aHAIU3UPOBATH
peanbHBIE CUTyallud, IPHUMEHITh W3YyYEHHBIE TIOHATHS B IIPOLECCE IIOMCKA pEUIeHUs
MaTeMaTHYeCKl CQOPMYJIUPOBAHHOW MpPOOJIEMbI, MOJEIUPOBAaTh pealibHble CHUTyalluu
Ha SI3bIKE TEOMETPHUH, UCCIIEN0BATH ITOCTPOECHHBIE MOJIENH € MCIOJIb30BAHMEM N€OMETPUUYECKHUX
NOHATUN W TeopeM, ammapara ainreOpbl, pelaTh MpPaKTHYECKUe 3aJayd, CBS3aHHBIE C
HaXOXJCHUEM TE€OMETPUYECKUX BEIUYMH; HMETh MPEACTaBIE€HUs OO0 OCHOBHBIX 3Tamax
Pa3BUTHsI TEOMETPUH KaK COCTaBHOM 4acTH (yHAaMeHTa pa3BUTHsI TEXHOJIOTUH.
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11) cBOOOIHO OHEpHPOBATh MOHATHSIMH, CBS3aHHBIMH C IMJIMHAPUYECKOI, KOHUYECKOH H
cepruuecKkoil MOBEPXHOCTSAMH, OOBACHATH CIIOCOOBI IMOJNYYCHHS; OINEPUPOBATH MOHATHUSIMH,
CBSI3aHHBIMHU C TeJIaMH BpPALICHUSA: LMUIMHIPOM, KOHYCOM, cepoil M LIapoM; pacro3HaBaTb
Tena BpamieHus (IWIMHIpP, KOHYC, cdepa W map) u OOBSICHATH CHOCOOBI IMOJYYCHUS Tel
BpalLlEHUs; KJIACCU(PUUUPOBATh B3aUMHOE PACIOJIOKEHUE c(epbl U IIOCKOCTH; BBIYMCIATH
BEJIMYMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U TeJl BpallleHusl, 00BEMBI U IUIOLIAN TOBEPXHOCTEN
MHOT'OI'PaHHUKOB U TeJl BpalllEHHsI, FEOMETPUYECKUX TeJl C NMPUMEHEeHUueM (popMyil; cBOOOIHO
OIIEPUPOBATH MOHATUSMH, CBSI3aHHBIMH C KOMOMHALMSAMH TeJll BPALCHUS U MHOTOTPAaHHUKOB!
MHOTI'OI'pAaHHMK, BIHCaHHBI B cdepy M ONMCaHHBI OKONO cdepsl, cdepa, BIUCaHHAs B
MHOTOTPaHHUK WJIM TEJIO BPALUEHUS; BBIUUCIATH COOTHOLIEHMS] MEXAY IUIOMIAIIMU
NOBEpXHOCTEH M 00bEMaMU NOJOOHBIX Ted; M300pa)kaTb HU3ydaeMble (DUIYpbI, BBITOJIHATH
(BBIHOCHBIC) TIOCKHE YEPTEKU M3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BHJ CBEpXY, COOKY,
CHM3Y, CTPOUTb CEYEHHUs TeJ BpAIlEHUs; M3BJIEKATh, MHTEPIPETUPOBATh U IPe0OPa30BHIBAThH
MH(OPMAIIHIO O TIPOCTPAHCTBEHHBIX TEOMETPHUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTeKax
U PUCYHKax; CBOOOJIHO OIIEpUPOBATh MOHATHEM BEKTOP B IIPOCTPAHCTBE; BBIOIHATH ONEPALUH
HaJ BEKTOpaMH; 3a/1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKApTOBOM CUCTEME KOOpPJAMHAT; peliaTh
reOMETPUUECKHUE 3a/1a4M Ha BBIUMCIIEHUE YTJIOB MEXy NMPSMBIMU U IJIOCKOCTSIMHU, BBIYMCICHHUE
paccTosHUM OT TOYKU /0 IUIOCKOCTH, B II€JIOM, HAa NPUMEHEHUE BEKTOPHO-KOOPAWHATHOIO
METOAa IpPH PpEIIeHUH; CBOOOJHO ONEpPHpPOBATH IMOHATUSAMH, CBS3aHHBIMU C JBM)KEHHUEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBM)KCHUH; BBIOIHATH M300paKEHUS MHOTOI'PAaHHUKOM M TEJ
BpallEeHHs NP MapajuleIbHOM IEpeHOoce, LIEHTPAIbHON CUMMETPUH, 3€pKaJIbHOW CUMMETPHH,
IIPH TIOBOPOTE BOKPYT MPSIMOii, IpeoOpa3oBaHus Mo100US; CTPOUTH CEUEHUS] MHOTOTPaHHHKOB
U TeJl BpallleHUs: CeUeHMs LUINHpa (MapajuiebHO U NepIeHIMKYIISIPHO OCH), CeUeHHsI KOHYyca
(mapanenbHOE OCHOBAHMIO M MPOXOJSILEE Yepe3 BEPIUMHY), CEYEHUs IIapa; HCIOJb30BaTh
METO/bl TOCTPOCHUSI CEUYEHUIl: METOJ CIIEZOB, METOJ BHYTPEHHEIO IMPOCKTHUPOBAHUS, METOJ]
IIepeHoca CeKyIled IUIOCKOCTH; JOKa3blBaTb TI'€OMETPUUYECKUE YTBEPKACHMS; MPUMEHSThH
reoMeTpuueckue (akTbl Ui pEIIeHUs CTEPEOMETPUUYECKUX 3a4ay, MpPEeAroararolux
HECKOJIBKO I1IaroB PEUIeHMs], €CIIU YCIOBUS MPUMEHEHUS 3aJaHbl B SIBHOW M HESIBHOW (opMe;
pemlaTb 3a7ayd  Ha  JIOKa3aTeNbCTBO MAaTEeMAaTUYECKMX OTHOIIEHWH M  HaxOXJIEeHue
F€OMETPUYECKUX  BEIMYMH; [PUMEHSATh MpPOrpaMMHBIE  CpPEeICTBAa U BJIEKTPOHHO-
KOMMYHHUKAI[MOHHBIE CHUCTEMbl MIPU PpEIIEHUH CTEpEeOMETPUUYECKUX 3aJad; HpPUMEHSThH
MOJIyY€HHbIE 3HAHUS Ha MpaKTUKE: CpaBHMBATh, AHAJIU3UPOBATH M OLIEHHWBATH pealbHbIE
CUTyalluy, IPUMEHATh U3YUECHHbIE ITOHATUS, TEOPEMBI, CBOMCTBA B MPOLIECCE TTOMCKA PEIIEHUS
MaTeMaTH4ecKH cPOpMyIUPOBAHHON MPOOIEMBI, MOJIETUPOBATh PEATLHBIE CUTYAllUH HA SI3bIKE
TFEOMETPHUH, UCCIEA0BATh IOCTPOCHHBIE MOJIEIH C UCIOJIb30BAHUEM I€OMETPUUYECKUX TOHATUMN
U TEeopeM, amrmapara ajareOpbl, pemiatb MNPaKTUYeCKUE 3a7aud, CBSI3aHHBIE C HaXOXKICHHEM
TeOMETPHUECKUX BEIUYMH; UMETh MPEICTaBIECHUS 00 OCHOBHBIX 3Talax pa3BUTUS €OMETPHUU
KaK COCTaBHOM yacTH (pyHIaMeHTa pa3BUTHUS TEXHOJIOTHUH.

12) cBoOomHO omepupoBaTh MNOHSATUSIMU: rpad, IwIockuii rpad, CBsI3HBIA rpad, MyTh
B rpade, uenp, LMKI, JEPEBO, CTENEHb BEPIIMHBI, JEPEBO CIY4alHOIO HKCIEPUMEHTA;
CBOOOJHO OINEPUPOBATH MOHATHAMHU: CIyYaiHBIN SKCIEPUMEHT (OIBIT), CIIydaifHOE COOBITHE,
JJIEeMEHTapHOE CilydailHoe coObITHE (3JI€MEHTapHBI HCXOJ) CIy4allHOTO OIbITa, HAXOJIUTh
BEPOSTHOCTH COOBITHMM B OIBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMH;
HaxoJUTh W (QOPMYIHPOBATH COOBITHS: TepeceueHue, OOBEAUHEHHWE IaHHBIX COOBITHH,
cOOBITHE, TPOTUBOMOJIOKHOE TAHHOMY, HMCIIOJB30BaTh AUarpaMMbl Oiiepa, KOOPAWHATHYIO
NpsIMYI0 JUIsl pelleHus 3aaad, IO0Jb30BaThCs (OPMYINION CIOXKEHUs BEPOATHOCTEH JUIs
BEPOSTHOCTEH JBYX M TpeX CIydyallHBIX COOBITUH; OMNEpUpPOBATh IMOHATUSAMHU: YCIOBHAS
BEPOATHOCTb, YMHOXEHHE BEpOSITHOCTEH, HEe3aBUCHMbIE COOBITHS, JEPEBO CIy4allHOTO
HKCHEPUMEHTa, HaXOIUTh BEPOSITHOCTU COOBITHI C MOMOIIbIO MpaBUJIa YMHOXKEHUS, JIepeBa
CIIy4aiflHOTO OIbITA, MCIOJIb30BaTh (POpMyJy MOJIHOW BeposiTHOCTH, (opmyny baiieca npu
peleHNH 3a/la4, ONPEeAEsITh HE3aBUCUMOCTh COOBITHH 1O ¢dopMyine M 10 OpraHu3alu
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CIly4yallHOrO OSKCIIEPUMEHTa; NPUMEHITh M3y4eHHble KOMOMHATOpHBIE (QOPMYJIBI  AJs
[IEPEUUCIICHUS 3JIEMEHTOB MHOYKECTB, JIEMEHTAPHBIX COOBITHM CIIy4allHOTO OIBbITA, PEILICHUS
3aJa4 10 TEOPUU BEPOATHOCTEH; CBOOOJHO ONEpUpPOBaTh MOHATHAMM: OMHAPHBIA CIy4alHBINA
OMBIT (MCHBITAHUE), YCIIEX U HEyJaua, HE3aBUCUMbIE UCIIBITAHUSI, CEpUSl UCIIBITAHUN, HAXOIUTh
BEPOSATHOCTH COOBITHH: B CEpUM HCHBITAHMHA [0 MEpPBOro YCHexa, B CEPUM MCIIBITaHUI
bepuynnu, B ombiTe, CBSI3aHHOM CO CIY4YallHBIM BBIOOPOM M3 KOHEYHOW COBOKYITHOCTH;
CBOOOJHO ONEpUPOBaTh HMOHATUAMM: CllydailHas BeJIMYMHA, paclpelielIeHue BEpOSTHOCTEH,
auarpaMmma pacnpezencHus, OnHapHas cirydaifHasi BEIMYMHA, TEOMETPHUECKOe, OMHOMHUATBHOE
pacnpezeieHue.

13) onepupoBaTh TOHSATHUSMHU: COBMECTHOE pACIpEICICHHE JBYX CIy4alHBIX BEIUYWH,
UCIOJb30BaTh TaOJIMIy COBMECTHOIO paclpeieieHus JABYX CIydalHbIX BEJIMYUH JUIf
BBIJICJICHUS PACIPEICIICHUS KaKIO0M BEIMYMHBI, OIPEICIICHUS HE3aBUCUMOCTH CIIy4alHBIX
BEIMYMH; CBOOOJHO OIEpUPOBATh IOHATUEM MAaTEMAaTUYECKOIO OXHJIAHUS CIy4alHOU
BEJIMYMHBI (pacupeieeHns ), IPUMEHSTh CBOMCTBa MaTEMaTHUYECKOIO OXKHIaHUS MIPU PEILICHUN
3aja4, BBIYUCIATH MAaTEeMaTHUYECKOE OXHJaHUE OWHOMUAIBHOTO M TE€OMETPUYECKOIO
pacripenenenuii; cBOOOTHO ONEPUPOBATh MOHSATHAMH: JWCHEPCHs, CTaHAAPTHOE OTKIOHEHHE
CIIy4allHOM  BEJMYUHBI, IPUMEHATb CBOWCTBA  JUCHEPCUU  CIYyYalHOM  BEIUYHMHBI
(pacupenenenus) Mpu PEIICHUU 3a/a4, BBIUMCIATh JUCHEPCUI0 M CTaHIAPTHOE OTKJIOHEHHE
IE€OMETPHUUECKOr0 U OMHOMHMAIBHOIO  PACHpEleNIeHUH;  BBIYMCIATH  BBIOOPOYHBIE
XapaKTepUCTUKU [0 JaHHOW BBIOOpDKE M OLIEHMBAThb XapaKTEPUCTUKH T'€HEpalbHON
COBOKYIIHOCTHU JIAHHBIX IO BEIOOPOUHBIM XapakTepucTukaMm. OLEeHUBATh BEPOSATHOCTH COOBITUN
U IpOBEpPATh  IPOCTEUIINE  CTATUCTUYECKHE  THUIOTE3bl, IOJB3YACh  HM3yYECHHBIMU
pacnpeesIeHUsIMHU.

1.4. Kosim4yecTBO 4acoB Ha OCBOCHHE MPOrpaMMbl y4e0OHOI'0 peaMeTa:

yueOHas Harpy3ka oOydaromierocs 324/336 uwaca (2023/2024 r.H.), B TOM
quce:

JJIS OYHOH (POPMBI 00yYeHUS:

aynuTopHas yueOHast Harpy3ka oOyudatomierocs 318/308 dacos;

camocTosTeNbHas padoTa odyyatomerocs -/20 4acos;

KOHCyJpTauu 6/8 Jaca;

POMEXYyTOUHas aTTecTauust -/8 4acos.
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEJIMETA

«MATEMATHUKA»

2.1 O0bem yueOHOro mpeaMeTa U BUIbI y4eOHOH padoThI

JJ1s1 04YHOM (popMBbI 00yYeHHS

Bup yueOHoii padoTsl

Oovem uacoe

(2023/2024 2.1.)

YueOHasi HAarpy3Ka (Bcero) 324/336
AyauTopHasi yyeOHasi HArpy3ka ooOy4alonierocsi (Bcero) 318/308
B TOM YHCIIC:
TEOPETHIECKOE 00yUCHUE 220/202
NPAKTUICCKHUE 3aHSTHSI 98/98
npodeccuoHAILHO-OPHEHTHPOBAHHOE COlepPKAHUE

TEOPETUUYCCKOE 00yUeHUE 20/12

PAKTHYECKUE 3aHATHUS 10/10
CamocrosiTesibHasi paboTa o0y4yariuerocs (Bcero) -/20
KoncyabTamun 6/8
IIpome:kyTounas arrectaums B Gopme sx3amena -/8

Bcepoccuiickas npoepouHas padoTa (Ipy HAIMYUU 0 JAHHOMY y4eOHOMY
npeaMeTy), OpraHuzyemMasi B paMKax MepOIPHUSATHI 10 OLEHKE KauyecTBa
oOpa3oBaHus, MPOBOJIUTCA 3a cueT 00bEMa BPEMEHHU, OTBEACHHOTO Ha Y4eOHbIN

npeaMET, COTJIAaCHO HOPMATUBHO-TIPABOBLIM dKTaM
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2.2 TemaTu4ecKuil IJIaH U coiep:KkaHue ydyeOHOro npeaMmera «MaTtemMaTuka»

1U1s1 ouHOM hopmbl 00ydeHus (2023 r.H.)

HaumeHnoBanue Copep:xaHue y4eOHOT0 MaTepHaJia MPAKTHYECKHE 3AHATHA, O0bem
pa3fiesioB U TeM CaMOCTOsATeIbHAsI padoTa 00y4Yalouuxcs 4acoB
1 2 3
1 cemectp 94/42
Paznen 1. Uncia u Boruucjenusi. MHo:KecTBA.
Tema 1 Coaep:xanue y4e0HOro MaTepHaJa 8/2
Pa3Burue 1 | 1.Lenbie u paunonanbHbie uncna. JeiicrButensublie yncna. [Ipubiamkennsie Berancienus. [IpubnmkenHoe 3HaueHne
IMOHATHSA 0 YHCIe BEJIMYMHBI U TIOTPEITHOCTH MPUOIKEHUH. 2
2 | 2.KommuiekcHble uncna. Apupmernieckre NeicTBUS HaJl KOMIUIEKCHBIMH YHCITIaMHU. 2
3 | 3.KommuiekcHble uncna. TpuroHoMmerpudeckas Gpopma 3amnucu aucia 2
4 | 4.IIpakTuuyeckasi padora Ne 1 «IloHATHE MHOXKECTB YHCEID) 2
5 | 5.BxomHO# KOHTPOJIb 2
Pa3znen 2. ®yHkuuu u rpaduku
Tema 2 Copep:xkaHue yu4eGHOro MaTepuajia 8/4
DYHKIHH, HX 6 | 1.®yskuuu. CriocoOsl 3aganus pyHkimn. ['paduku ¢ynkimn. CroiicTBa QyHKIHY. 2
CBOMCTBA U 7 | 2.06patnbie pynknuu. O6nacTh onpeaeneHus 1 001acTh 3HaYeHH oOpaTtHol ¢yHkiun. ['paduk oOpaTHOH 2
rpapuku. ¢ynkuun. Crnoxsas QyHKIMs (KOMIIO3HLIHS)
8 | 3.IIpakruyeckasi padora Ne 2 «Pynkuun. CoiicTBa QyHKIMI» 2
9 | 4.Ilpeobpa3zoBanue rpagukoB QyHKIMA. Buabl mpeodpazoBaHHid. 2
10 | 5.I1pakTuueckas padora Ne 3 «[IpeoOpazoBanus rpahuKoB GyHKIINN 2
11 | IpodeccnoHaTHHO-OPHEHTHPOBAHHOE CO/leP:KaHNe 2
6. Onrcanne Npor3BOACTBEHHBIX MPOLECCOB ¢ TOMOIIBIO TPapUKOB (PYHKIUH
Pa3nen 3. OcHOBBI TPMTOHOMETPUH
Tema 3 Conep:xanue yueOHOro MaTepuasa 10/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarenstoe npumkenue. TpUroHOMETpHUYECKasi OKPYIKHOCTh 2
ckue BbIpakenus | 13 | 2.CuHyc, KOCUHYC, TAHT€HC M KOTaHTeHC 4ncia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, 2
14 | 3.llpakTnyeckas padora Ne 4 «TpuroHomerpuueckne (yHKIUH YUCIOBOTO aPTyMEHTa 2
15 | 4.®opmynsl npuBenenna. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC IBOHHOTO 2
yraa. PopMyITbl TOJIOBUHHOTO YIIIA.
16 | 5.IIpeoOpa3oBaHus CyMMBI TPUTOHOMETPHYECKHUX (DYHKIMI B MPOM3BEACHUE U IPOU3BEICHUS B CyMMY. BeipaxkeHue 2

TPUTOHOMETPUYECKUX (QYHKIIUI Yepe3 TAHTEHC MOJIOBUHHOTO apryMeHTa.
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17 | 6.l1pakTnyeckas padora Ne S5 «OcHOBHBIE POPMYIIBI TPUTOHOMETPUNY 2
18 | 7.IlpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKEHHH. 2
19 | 8.IIpakTuueckas padora Ne 6 «[IpecoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPHUYCCKUX BBIPAKCHHID) 2
Tema 4 Cojaep:kaHue y4eOHOr0 MaTepHuajia 6/2
Tpuronomerpuye | 20 | 9. Tpuronomerpryeckue GpyHKIUH, UX CBOMCTBA U rPaQUKH 2
ckue pynkuuu. |21 | 10.IIpakTuueckas padora Ne 7 « TpuroHomerpudeckue GpyHKIUIY. 2
22 | 11.06patHble TpUroHOMETpUIecKue PyHKIMU. APKCHHYC, apKKOCHHYC, apKTaHTCHC YHCIA. 2
23 | IlpodeccHoHATHHO-OPUEHTHPOBAHHOE COEPKAHUE 2
12.VMcionp30BaHne CBOWCTB TPUTOHOMETPHUECKUX (DYHKITHI B MpoecCHOHATHHBIX 3a/1a4ax.
Tema 5 Conep:xanue y4eOHOro MaTepuaJia 10/6
Tpuronomerpuye | 24 | 13.Ilpocreiiiine TPUrOHOMETPUYECKUE YPABHEHUSI. 2
CcKMe ypaBHeHus | 25 | 14.Metonbl pelIeHNs] TPUTOHOMETPHYECKUX YPAaBHEHUIA. 2
W HepaBeHcTBA. | 26 | 15.Pemenne TpUroHOMETPUYECKUX YPABHEHHUH. 2
27 | 16.11pakTnyeckas padora Ne§ «lIpocreiimmre TpUroHOMETpHUECKHE YPABHEHUSD 2
28 | 17.1lpocreiiyie TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
29 | 18.I1pakTuueckas padora Ne9 «llpocreiinme TPUrOHOMETPHUUECKUE HEPABEHCTBAY 2
30 | 19.I1pakTHyeckas padora Nel0 «CucteMbl TPUTrOHOMETPUUIECKUX YPAaBHEHU» 2
31 | 20.Pemenne TpUroHOMETPUYECKUX YPaBHEHUH M HEPABEHCTB, B TOM YHCIIE C HCIOIb30BAHMEM CBONCTB (DYHKUHMH. 2
Pasnen 4. Ctepeomerpus
Tema 6 Conep:xkanue y4eGHOro MaTepuaJia 6/2
Brenenue B 32 | IlpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKAHUE 2
CTEpPEOMETPHIO. 1.Buap! mnockux ¢uryp u ux mwiomaap. [IpakTuko-opueHTHpOBaHHbIE 331241 B KypCce T€OMETPHH Ha IIOCKOCTH.
33 | lIpodeccHOHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
2.OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBl. AKCHOMBI CTEPEOMETPHH.
34 | 3. Terpasap. [lapannenenue. 2
35 | 4. IlpakTuueckas padora Ne 11 «Cevenusi. 3ajauu Ha IOCTPOCHUE CEUSHUI. 2
Tema 7 Coaep:xanue yueOHOro MaTepuaJia 12/8
Ipsimbie U 36 | 5.IlapamienbHOCTh MPSMBIX M ITIOCKOCTEH. 2
ILUIOCKOCTH B 37 | 6. lIpakTnyeckas padora Ne 12«llapamienbHOCTh NPSIMBIX U IMIJIOCKOCTEM». 2
NPOCTPAHCTBeE. 38 | 7. [lepnieHMUKYISPHOCTH MPSIMBIX W TNIOCKOCTEH. 2
39 | 8. [eprieHAUKYISIp ¥ HAKJIOHHASL. YTOJI MEXY NPSMOH M TUIOCKOCTBIO. 2
40 | 9. Teopema 0 Tpex NEpHEHANKYIIpaXx. 2
41 | 10.IMpakTnyeckas padora Ne 13 «Teopema 0 Tpex NEPIEHAUKYIIPAXY. 2
42 | 11. JIyrpanssiii yroi. IleprneHauKyIIpHOCTh IBYX IIOCKOCTEH. 2
43 | 12. IlpakTnyeckas padora Ne 14 «[lepneHauKyIIpHOCTD B IPOCTPAHCTBEY. 2
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44 | 13. I'eomeTpruecKkue npeoOpa3oBaHus MIPOCTPAHCTBRA. 2
45 | 14. IlpakTuueckasn padora Ne 15 «lIpsiMble 1 IIIOCKOCTH B IPOCTPAHCTBE» 2
Pa3znen 5. BekTopbl B mpocTpaHCcTBE
Tema 8 Coaep:kanue y4e0HOro MaTepuaJa 10/6
Koopaunarer m | 46 | l.ITonsTne BeKTOpa Ha IJIOCKOCTH U B POCTpaHcTBe. Bunpl Bexropos. Jleiictsust ¢ Bekropamu. Onepauuy Hajt 2
BEKTOPBHI. BCKTOPaMH.
47 | 2.Pemenue mpakKTUICCKUX 3a1ad. 2
48 | 3. [IpakTuueckasi padbora Ne 16 «BeKTOphI B IPOCTPAHCTBE» 2
49 | 4.Meron KoopaMHAT B pocTpaHcTBe. lIpsiMoyronpHas cuctemMa KOOpIMHAT B IPOCTPAHCTBE. 2
50 | 5. Meton koopauHat B mpoctpancTBe. KoopnuHatel Bektopa. CBs3b MEKAY KOOPAMHATAMH BEKTOPA U 2
KOOpAWHATAMH TOYEK.
51 | 6.Pemenne 3agau. KoopimHATHI 1 BEKTOPHI 2
52 | 7. llpaktuyeckas padora Ne 17 «MeToa KOOPAMHAT B IPOCTPAHCTBEY 2
53 | IlpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE 2
8.IIpakTnyeckas padora Ne 18 «KoopanHaTHas miaockocTs. BeraucieHne pacCTosIHUN 1 TUIOMIAAEH Ha TNTOCKOCTH.
KonnuecTBeHHBIE pacueThI».
Pasnen 6. Kopun, crenenu u jorapumsl.

Tema 9 CopepskaHue y4eOHOro MaTepuaia 12/4
Kopuu n 54 | 1.Kopuu u crenenu. Kopau HaTypaabHOM CTETICHH M3 YUCIIA M UX CBOMCTBA. 2
CTEeNeHM. 55 | 2. KopeHb N-0ii CTENEHH U €T0 CBOMCTBA 2

56 | 3. CreneHu ¢ pallMOHAIBHBIMY ITOKA3aTesIMU, UX cBOicTBa. CTENEeHU C JeHCTBUTEIbHBIMU OKA3ATENIMH, UX 2
CBOMCTBA.
57 | 4.CreneHu ¢ pallMOHaIbHBIMHU ITOKA3aTENSIMHE, UX cBOMcTBA. CTENEHH C ISHCTBUTEIHHBIMH TIOKA3aTEISIMU, UX 2
CBONCTBA.
58 | 5. UppaunoHajibHble ypaBHEHHs 1 HEPABEHCTBA 2
59 | 6.1IpakTuyeckasi padora Ne 19 «VppanmonajipHble YpaBHEHHS M HEPABEHCTBAY 2
60 | 7. Crenennas @pynxkiws [IpeoOpazoBanus palioHATBHBIX, HPPAITHOHAIBHBIX, CTEICHHBIX BBIPAKEHUH. 2
61 | 8.ITpakTuyeckasi padora Ne 20 «KopHH U cTeneHN 2
Tema 10 Coaep:xanue y4eOHOro MaTepuaJia 12/2
Moxa3zareannas | 62 | 9. [loka3aTensHas QyHKIHS. 2
QyHKuus. 63 | 10. [TokasarenpHBIC ypaBHEHUSI. 2
64 | 11. IToka3arenabHbIE HEPABEHCTBA. 2
65 | 12. [TokasarenbHbIC HEPABCHCTBA U YPABHECHUSI. 2
66 | 13.CucteMbl NOKa3aTeNbHBIX YPaBHEHHUH. 2
67 | 14.IlpakTuueckas padora Ne 21 «Iloka3arenbHble ypaBHEHUs 1 HEPABEHCTBA» 2
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68 | 15.KontposbHas paborta «Htoru 1 cemectpa»

2 ceMecTp 126/56
Tema 11 Conep:kaHne yueoGHOro MaTepuaJa 16/4
Jlorapu¢gmml. 69 | 17.Jlorapucdm. [IpaBuna peiictBuii ¢ sorapudmamu. [lepexon Kk HOBOMY OCHOBAHHIO. 2
70 | 18. [eiicTBus ¢ norapudmMamu. 2
71 | 19. Jlorapudhmugeckas GpyHKITHS. 2
72 | 20. ITpakTuyeckasi padora Ne 22 «IIpeobpa3zoBaHusi moKa3aTeIbHbBIX U JOrapu(PMUUIECKUX BBIPAKCHUN) 2
73 | 21. JlorapudMudeckue ypaBHEHUS 2
74 | 22. Jlorapumuyeckre HepaBeHCTBA 2
75 | 23. Jlorapudmudecknue ypaBHEHHs U HEPABEHCTBA 2
76 | 24.Cuctemsl Jorapu(MHUUECKUX YPaBHEHUH 2
77 | 25.11pakTHyeckas padora Ne 23 «Jlorapudmuueckie ypaBHEHUs 1 HEPABEHCTBaY 2
78 | lIpodeccHoHaAIBLHO-OPHEHTHPOBAHHOE COePKAHUE 2
26.IIpumenenue norapudma. Jlorapupmudeckas crupans B npupoje. Ee MaTemMaTnyeckne CBOHCTBa
Pa3gen 7. MHOTOrpaHHUKH M KPYIJble TeJa.
Copep:xaHue y4eOHOr0 MaTepuaJia 10/6
79 | 1. Ilonstue MHOTOrpaHHKKa. Ero snemenTsl: BepiuHsl, pedpa, rpanu. Auaronans. Ceuenue. Brimykiibie u 2
HEBBINYKJIbIE MHOTOTPaHHHKH.
80 | 2.IIpusma. [Tapannenenumesn 2
Tema 12 81 | 3. ITupamuma. Bumasl mupamu. 2
MHoOrorpaHHuK 82 4. llpakTuueckas padora Ne 24 «[lnomane NoBepXHOCTH MHOTOTPAHHUKOB) 2
" 83 | 5.Cummerpus B npoctpancTBe. CuMMeTpHs B KyOe, napajuiesienuneae, Npu3mMe, nupamMmue. 2
84 | IlpodeccHOHAILHO-OPHEHTHPOBAHHOE COJIEPIKAHHE 2
6.ITpumepsl cuMMeTpHil B IpodeccHi.
85 | 7. ITpakTnueckasi padora Ne 25 «[IpaBiiibHble MHOTOTPAHHUKI. 2
86 | 8. IIpakTnueckasi padora Ne 26 « MHOrOrpaHHUKH» 2
Tema 13 Conep:xaHue y4eOHOT0 MaTepuaJia 8/2
Tena BpameHus 87 | 9.1lunuuap, uMIMHAPUYECKas MOBEpXHOCTh. [1101maap NOBEpXHOCTH HUIMHIPA. 2
88 10. Konyc, koHndeckas moBepxHocTh. [11011a /1 moBepXHOCTH KOHYyCA. 2
89 11.Yceuennsiii konyc. CedeHne yCEUeHHOTO KOHyCa 2
90 12. lllap u cepa, ux ceuenus. B3anmHoe pacmosioskeHne cdepbl ¥ INIOCKOCTH, KacaTellbHasl INIOCKOCTh K cdepe. 2
91 | 13. lIpakTuyeckas padora Ne 27 «Kpyrisie Tena» 2
Tema 14 Conep:xxaHue y4eOHOT0 MaTepuaJia 8/10
92 | 14. Tlonstue o0bpéMa. OcHOBHBIE cBOMcTBA 00BEMOB Tel1.O0BEM NPSIMOYTONBHOTO NapaJljIeIeUIe 1a, IPU3MBI, 2
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O0beMbl Tea MUTHH/IPA.
93 | 15. IpakTuyeckas padora Ne 28 «O6BEM NpsIMOYTONBHOTO NapaJlieenunea, PU3MBbL, IMITHHIPAY 2
94 | 16. OObeM mUpamMuIBl M KOHYyCA. 2
95 | 17. Pemmenne 3aga4 no Teme «O0BEM MUpaMHJIBI U KOHYCa» 2
96 | 18. lIpakTuyeckas padora Ne 29 «O0BEM MUpaMUIBI U KOHYCA» 2
97 | 19. IpakTuueckas padora Ne 30 «O6pEM mapa u momans cepoi» 2
98 | 20. IlogoOue Ten. OTHOUICHHE TUIOMIAJICH MOBEPXHOCTEH M 00BEMOB MOTOOHBIX TEI 2
99 | 21. llpakTtuyeckas padora Ne 31 «/I3mepeHns B TeOMETPUI» 2
100 | MIpodeccnoHAILHO-OPHMEHTHPOBAHHOE COIEP:KAHUE 2
22. IlpakTnyeckas padora Ne 32 «/crosbp30BaHre KOMOWHAIMI MHOTOTPAHHUKOB U TEJ BPAIICHHUS B TPAKTHKO-
OpPHEHTHPOBAHHBIX 3aJauaxy.
Pasgen 8. Hayajia MaTeMaTH4eCKOIr0 aHAJIHM3A
Tema 15 Copep:xaHue y4edOHOT0 MaTepuajia 4/2
Ipenen 101 | 1. IIpenen mocienoBaTENBHOCTH. 2
102 | 2. [Ipemen hyHKITMHN, OCHOBHBIE CBOMCTBA M MPaBWJIA BEIYHCIICHUSI. 2
103 | 3.MMpakTuyeckasi padora Ne 33 «[Ipenennn» 2
Tema 16 Coneprxkanue yuedOHOT0 MaTepHajia 12/10
IpousBoanas 104 | 4.ITonsiTue Mpou3BOIHON (DYHKIMH, €€ TeOMETPUICCKHN 1 (PU3NIECKUN CMBICI. 2
105 | 5. IIpasuna nuddepennmpoBanus. Tabnuna nponsBoassix. JnddepernmrpoBanne cloKHBIX QYHKIAH. 2
106 | 6. lIpakTnyeckas padora Ne 34«/InddepeHmpoBanne BEIpasKEHUI» 2
107 | 7.'eomeTpuuecKkuii M pU3HUYECKHI CMBICIT IPOU3BOTHON 2
108 | IIpodreccoHAIBLHO-OPMEHTHPOBAHHOE CO/IeP:KaAHHE 2
8.IIpakTnyeckas padora Ne 35 «Pu3nuecKuil CMBICI IPOU3BOAHON B IPO(eCCHOHATBHBIX 3a1a4ax».
109 | 9. UccnenoBanue 37eMEeHTapHbBIX (PYHKIMH HA MOHOTOHHOCTD M TOYKH 3KCTpEMYMa. 2
110 | 10. MccnenoBanue srieMeHTapHbIX (YHKIMH Ha HanOonplIee M HAUMEHbIIee 3HaUeHHE C MOMOIIBIO MPOU3BOIHON 2
111 | 11. IpakTndyeckas padora Ne 36 «Haubosbiiiee 1 HauMeHbIIIee 3HAYCHHE QYHKIIMHM HA OTPE3KE) 2
112 | 12. [IpumeHeHHE TPOU3BOAHOM K MCCICIOBAaHUIO PYHKIIMH U MOCTPOCHUIO rpadukoB. [Ipon3BoaHbie 00paTHOM U 2
KOMIIO3UIMH (YHKLUH.
113 | 13. IIpakTuyeckas: padora Ne 37 «[IpumeneHre Npou3BOAHON K UCCIETOBAHUIO (QPYHKIMIA U TTOCTPOSHHIO 2
rpaduKoB»
114 | IIpodeccHOHAIBHO-0PHMEHTHPOBAHHOE COACPKAHHE 2
14. Ilpaktuueckasi padora Ne 38 «HaxoxkIeHue ONTHMaJBHOIO pe3yjibTaTa C IMOMOIIBIO ITPOU3BOJHOMN
MPAaKTUIECKUX 3aj1adaxy.
Conep:xkaHue y4eOHOro MaTepuaja 10/8
Tema 17 115 | 1.IlepBooOpa3Has. HeompeneneHHbIN HHTETpaI. 2
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Huterpan m ero | 116 | 2. CnocoObl HaXOXKACHHS HEOIPEICIEHHOrO UHTErpaa 2
npuMeHeHne 117 | 3. IpakTnyeckas padora Ne 39 «CnocoObl HAXOXKICHHSI HEONPEAEISHHOTO HHTErpajiay 2
118 | 4. Onpenenennsnii naTerpan. @opmyna Herotona-Jleiibrania. 2
119 | 5. BpluucieHus ONpeeieHHOTO HHTerpaa. 2
120 | 6.ITpakTuueckas padora Ne 40 «BerunicieHus onpeaeIeHHOr0 HHTErpaiay 2
121 | 7.I'eomeTpHuuecKmii CMBICT onpeaeneHHoro narerpana. @opmyna Hetorona - Jleiibnuna. Pemenne 3aga4 Ha 2
IIPUMEHEHUE UHTErpaia AJsl BhIYMCIECHHS (PU3NYECKUX BEJIMYMH M IUIOIAAeH
122 | 8. lIpakTuueckasi padora Ne 41 PenreHue 3a1a4y Ha OPUMEHEHHUS MHTErpaia B GU3UKE U T€OMETPUH 2
123 | IIpodreccHOHATBLHO-OPHEHTHPOBAHHOE COEeP/KaAHNE 2
9.IlpakTuyeckas padora Ne 42 «Penienue 3aa4 Ha IPUMEHEHUE HHTETPANIa
Pa3nen 9. BeposiTHOCTB U cTATHCTHKA
Tema 18 Conep:xanue yueOHOT0 MaTepuasa 8/-
MHoKecTBA. 124 | 1.Tlonsitne MHOXecTBa. [TomMHOXkecTBO. Onepaluy ¢ MHOKECTBAMHU. 2
DJ1eMeHThI 125 | MpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIEPIKAHME 2
Teopuu rpaos 2.0nepanuu ¢ MHOXeCTBaMHU. PelieHne NpuKiIagHbIxX 3a1aq
126 | 3.Ilonsarue rpada. CBsa3HbII rpad, 1epeBo, TUKI rpad Ha IIOCKOCTH 2
127 | A.TIpumenenue rpa)oB K PELICHUIO 38129, 2
Tema 19 Conep:xaHue y4eOHOI0 MaTepuajia 8/2
Koméunaropuk | 128 5.0cHOBHBIE MTOHATHS KOMOMHATOPUKH. 33/1a41 Ha IIOJICYET YMCIIA Pa3MEILEHNH, IEPECTAHOBOK, COUYETAHU. 2
a u craTucruka | 129 | 6.Pemienne KoMOMHATOPHBIX 33184 2
130 | 7. Cratucruyeckas o0paboTKa JaHHBIX 2
131 | 8.Pemenwue 3amau Ha nepebop BapranToB. @opmyna OuHoma Hetorona. Tpeyrompauk [lackans. 2
132 | 9.1TpakTuyeckas padora Ne 43 «DneMeHTh KOMOMHATOPUKU 2
Tema 20 Coaep:xkanue y4e0HOT0 MaTepuaa 14/2
IeMeHThI 133 | 10.CoObITHE, BEPOSITHOCTh COOBITHS, CIIOKEHHUE U YMHOKEHUE BeposiTHOCTeH. [ToHsATHE 0 HE3aBUCUMOCTH COOBITHIA. 2
Teopun 134 | 11. IlpodpeccuoHATHHO-OPHEHTHPOBAHHOE COAEPKAHNIE 2
BEpOSTHOCTEii. 12. IlepBuunas 06paboTKa CTaTUCTUYECKUX AaHHBIX. |’ padnueckoe ux npexacrasieHue. HaxoxneHue cpenHux
XapaKTePUCTUK, HAOJI01aeMbIX JaHHBIX
135 | 13.BeposiTHOCTh B mpodeccHOoHaNbHBIX 3anadax. OTHOCHTENbHAs 4acToTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. 2
Craructryeckoe onpeaesieHne BeposiTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS
136 | 14.IlepBuunas 00paboOTKa CTATHCTHYECKUX JaHHBIX. ['paduueckoe uX mpencraBieHue. HaxoxaeHue cpemaHux 2
XapaKTePUCTUK, HAOIIOAaeMbIX JaHHBIX
137 | 15. JluckpeTHas caydaifHasi BEJIUYHHA, 3aKOH €€ pacipe/IeICHII. 2
138 | 16.YucnoBble XapaKTEPUCTHKU AUCKPETHOMN ClydailHON BeMYUHBI. [IoHATHE 0 3aKOHE OOJIBIINX YMCE]I. 2
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139 | 17. Knaccuueckoe onpeaeseHue BEpOSTHOCTH. 2
140 | 18.I1pakTudeckas padora Ne 44 «PenieHue 337124 Ha BEIYUCICHUE BEPOSTHOCTH 2
Pasnes 10. YpaBHeHus 1 HepaBeHCTBA
Tema 21 Copep:xaHue y4edOHOTro MaTepuaJa 18/6
Vpasuennsu | 141 | |.PaBHOCHIBHOCTE ypaBHEHUH, HEPABEHCTB, CHCTEM. OCHOBHBIE ITPUEMBI UX PEIICHUSL. 2
HepPaBEHCTBA 142 | 2. Mcnonp3oBaHue CBOMCTB U rpaduKoB GYHKIWI IPU pEIICHIH YPaBHEHU W HEPABEHCTB. 2
143 | 3.Pemenue noka3aTeJIbHbIX, JOTapUPMHUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
144 | 4.1TpakTuueckasi padora Ne 45 «OcHoBHbIC MPUEMBI K METO/IBI PEILICHUH YpaBHEHHH, HEPABEHCTB, CHCTEM» 2
145 | 5. PemieHue TpUrOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB. 2
146 | 6. Pemmenne paninoHAIHHBIX, UPPAIOHANBHBIX YPaBHEHHH, HEPABEHCTB, CHCTEM. 2
147 | 7. llpakTH4yeckasi padora Ne 46 «Pernerne TpUroHOMETPHUYECKUX YPAaBHEHUH 1 HEPABEHCTB» 2
148 | 8. Pemenue ypaBHEeHHI U HEPABEHCTB C MTapaMeTpaMu 2
149 | 9.0mpenenenue Moayns. PackpeiTie Moaysis o onpeneneHuto. [Ipocreiinyie ypaBHeHUS] 1 HEPABEHCTBA C MOAYJIEM. 2
IIprMeHeHNEe paBHOCUIIBHBIX IEPEXOI0B B ONIPEECIECHHBIX THIIAX YPAaBHEHUI M HEPABEHCTB C MOAYJIEM.
150 | 10.I1pakTtuyeckas padora Ne 47 «llpocTeiinie ypaBHeHHS M HEPABEHCTBA C MOYJIEM). 2
151 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE COJIeP:KaHue 2
11.Pemienue TEKCTOBBIX 3a/1a4 MPO(HECCHOHATIBHOTO COJICPKAHMSL.
152 | IIpodeccnoHAIBLHO-OPHMEHTHPOBAHHOE CO/IeP:KaHue 2
12.Pemnienue TeKCTOBBIX 3a7a4 NPO(ECCHOHATIBHOIO COJICPKAHUSI.
IToBTOpEHHE Copep:xaHue y4eOHOT0 MaTepuaJia 10/4
MaTepuaia 153 | 1.IToBTOpeHue MaTepHaa (reoMeTpHs) 2
154 | 2.IloBTOopeHue Marepuasa (reoMeTpus) 2
155 | 3.I1pakTuueckas padora Ne 48 «[IpuMeHeHUe OMOPHBIX 3HAHUIH 110 TEOMETPHNY 2
156 | 4.IloBropenue marepuaia (anrebpa v Hayajga MaTeMaTHYECKOTO aHAJIH3a) 2
157 | 5.IloBTopenune Marepuana (anrebpa v Hayaga MaTeMaTHYECKOTO aHAJIH3a) 2
158 | 6..IIpakTnyeckas padora Ne 49 «IIpumeHeHre onOpHBIX 3HAHUK IO anredpe U MaTeMaTH4ecKOMY aHAJIN3Y» 2
159 | 7.WToroBasi KOHTPOJIbHAs paboTa 2
Koncynbranuu 6
[TpomexxyTodnast arrectamus B GopMe sK3ameHa
Bcero: 324
1151 O4HOU (opMbl 00ydenus (2024 r.H.)
HaumeHnoBanue Conep:xanue yue0HOIr0 MaTepHuaJa NPpaKTHYEeCKUe 3aHATHS, O0bem
pa3ieioB H TeM €CaMOCTOAATeIbHAs PadoTa 00y4alonuxcst 4ac0B
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1 2 3
1 cemecTp 90/42
Paznen 1. Uncia u BeIuucjaennsi. MHo:KeCTBa.
Tema 1 Coaepxanne yueOHOr0 MaTepHaJa 812
PazBurTne 1 | 1.Lenbie u paunonanbhbie uncna. JeiicrButensubie yncna. [Ipubamkennsie Berancienus. [IpubnmkenHoe 3HaYeHne
MOHATHSA 0 YHCIe BEJIMYMHBI U TOTPELIHOCTH NPUOIKCHUH. 2
2 | 2.KomnnekcHble yncna. Apupmerniyeckre 1eicTBUs HaJl KOMIUIEKCHBIMH YHCIIaMHU. 2
3 | 3.Kommuekcueie uncna. Tpuronomerprudeckas popma 3ammcyu ancia 2
4 | 4.TIpakTuueckasi padora Ne 1 «[loHATHE MHOMXKECTB YHCEID) 2
5 | 5.BXonHOH KOHTPOJIb 2
Pa3nen 2. ®yHKIuM ¥ rpadgukn
Tema 2 Conep:xkanue y4eGHOro MaTepuaJia 8/4
DYHKIMH, HX 6 | 1.®dynkuuu. CriocoOsl 3aganus pyHkimn. I'paduku ¢pynkimn. CoiicTBa QyHKIHU. 2
CBOMCTBA U 7 | 2.06patubie pynkuuu. O6aacTe onpeaeneHus 1 001acTh 3Ha4eHui oopatHol GyHkuuu. I'paduk oOpaTHOI 2
rpaduKu. ¢dbysaxn. CnoxxHast QyHKIHS (KOMITO3UITHNS)
8 | 3.IIpakTuyeckasi padora Ne 2 «Dynkuun. CoricTBa QyHKIHI» 2
9 | 4.IlpeoOpa3oBanue rpadukos GyHKIMiA. Buasl npeodpa3zoBaHumid. 2
10 | 5.I1pakTnyeckas padora Ne 3 «IIpeoOpazoBanus rpagukoB GYHKIMID 2
11 | ITpodeccHoHATHHO-OPHEHTHPOBAHHOE COAEPIKAHIE 2
6. Oncanue NPOU3BOICTBEHHBIX MPOIECCOB C TOMOIIBIO TPAaQUKOB (BYHKITUH
Pa3nes 3. OcHOBBI TPMTOHOMETPHH
Tema 3 Copep:xkaHue yueGHOro MaTepuaJia 8/6
Tpuronomerpuye | 12 | 1.Paguannas mepa yria. Bpamarensnoe apukenue. TPUroHOMETpUYECKask OKPYKHOCTh 2
ckue BpIpaxkeHus: | 13 | 2.CuHyc, KOCUHYC, TAHI€HC U KOTaHreHC uuciia. OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA, 2
14 | 3.MlpakTnyeckas pagora Ne 4 «TpuroHoMeTprueckie (YHKIIMU YUCIOBOTO apTyMEHTa) 2
15 | 4.®opmynsl npuBenenna. CuHyc, KOCHHYC U TAHT€HC CYMMBI M pa3HOCTH ABYX yriioB. CHHYC 1 KOCHHYC IBOHHOTO 2
yrina. ®opmysisl mosioBuHHOTO yria. [IpeoOpa3oBanus cyMMBbl TPUTOHOMETPUYIECKUX (DYHKIMH B IPOU3BEACHUE U
MIPOM3BEJICHNSI B CyMMY. BrIpakeHre TPUrOHOMETPUYECKUX (DYHKITUI Yepe3 TAHTEHC MOJIOBUHHOTO apTyMEHTA.
16 | 5.l1pakTnyeckas padora Ne 5 «OcHOBHbBIE POPMYIIBI TPUTOHOMETPUNY 2
17 | 6.IIpeobOpazoBaHms NPOCTEHIITNX TPUTOHOMETPUIECKUX BBIPAKEHHIA. 2
18 | 7.IlpakTnyeckas padora Ne 6 «IIpeoGpazoBanus NpOCTEHIINX TPUTOHOMETPUIECKUX BBIPAKCHUI) 2
Tema 4 Copep:xaHue yueGHOro MaTepuaJia 412
Tpuronomerpuye | 19 | 8. TpuroHoMeTpryecKue (yHKIUH, UX CBOMCTBA U rpaduKu 2
ckue GpyHkuuu. | 20 | 9.IIpakTuyeckas padora Ne 7 « TpuroHomeTprueckue GyHKIIUM. 2
21 | 10.00patHbIe TpUTOHOMETpUIECKUE PYHKIMU. APKCHHYC, apKKOCHHYC, apKTAaHTeHC YHCIIa. 2
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Tema 5 Coaepxanne yueOHOr0 MaTepHaJa 8/6
Tpuronomerpuye | 22 | 11.Ilpocreiinine TPUrOHOMETPUYECKUE YPABHEHHUS. 2
CcKue ypaBHeHMsl | 23 | 12.Metobl pelIeHUs] TPUTOHOMETPHUYECKUX YPABHEHHH. 2
H HepaBeHCTBA. | 24 | 13.Pemenne TpUroHOMETPUYECKUX YPABHEHHUH. 2
25 | 14.IlpakTuueckas padora Ne§ «lIpocreiiine TpUroHOMETPHUUECKUE YPABHEHUSI» 2
26 | 15.1Ipocreiiniyie TPUTOHOMETPUYECKHE HEPABEHCTBA. 2
27 | 16.I1pakTuueckas padora Ne9 «llpocreiinne TpUroHOMETPHUUECKUE HEPABEHCTBAY 2
28 | 17.I11pakTnyeckas padora NelQ «CrcTteMbl TPUTOHOMETPHUYECKUX YPABHEHUIN) 2
Paznen 4. Crepeomerpust
Tema 6 Conep:xkanue y4eGHOro MaTepuaJia 6/2
Brenenue B 29 | IlpodeccnoHATILHO-OPHEHTHPOBAHHOE CO/IePKaHUE 2
CTepeoMeTPUIO. 1.Bugp! minockux ¢uryp u ux miomaas. [IpakTuko-opueHTHpOBaHHBIE 331a4H B Kypce T€OMETPHH Ha INIOCKOCTH.
30 | IpodeccHoHATBLHO-OPHEHTHPOBAHHOE COIePKAHUE 2
2.0OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBl. AKCHOMBI CTEPEOMETPHUH.
31 | 3. Terpadap. [Napannenenwume. 2
32 | 4. IlpakTuueckas padora Ne 11 «Ceuenusi. 3ajaun Ha TOCTPOCHUE CEUCHUID. 2
Tema 7 Conep:xanue yueOHOro MaTepuaJa 12/8
Ipsimble U 33 | 5.IlapamienbHOCTh MPSMBIX ¥ IIOCKOCTEH. 2
ILUIOCKOCTH B 34 | 6. llpakTyeckas padora Ne 12« lapamienbHOCTh NPSIMBIX U IMIJIOCKOCTEM». 2
NpPOCTPAHCTReE. 35 | 7. [lepnieHAUKYISPHOCTH MPSIMBIX M TNIOCKOCTEH. 2
36 | 8. [leprieHAUKYISIp ¥ HAKJIOHHASL. YTOJI MEXIY NPSMOH M TNIOCKOCTBIO. 2
37 | 9. Teopema o Tpex MeprIeHAUKYIISPaX. 2
38 | 10.ITpakTHyeckas padora Ne 13 «TeopeMa 0 Tpex NEePHEHAUKYIIPAXY. 2
39 | 11. JIsyrpannsii yrou. llepneHAUKyYISIPHOCTD ABYX INIOCKOCTEH. 2
40 | 12. IlpakTnyeckas padora Ne 14 «[lepneHauKyIIpHOCTb B IPOCTPAHCTBEY. 2
41 | 13. 'eomeTpruueckue mpeodpa3zoBaHus IPOCTPAHCTRA. 2
42 | 14. IlpakTuyeckas padora Ne 15 «IIpsiMbie 1 MIIOCKOCTH B IPOCTPAHCTBE» 2
Pa3nesa 5. KopHu, crenenn u jorapugmsl.

Tema 8 Coaep:xanue yueOHOro MaTepuaJia 10/6
Kopuu u 43 | 1.Kopuu u crenenn. KopHu HaTypaJibHO#M CTENEHH U3 YMCIIA M UX CBOWCTBA. 2
CTeleHm. 44 | 2. llpaxkTnyeckasi pagora Ne 16 «KopeHb N-0i CTENEHU U €ro CBOICTBaY 2

45 | 3. Crenenu ¢ palOHaJIbHBIMU TIOKA3aTeNsIMH, UX CBOMCTBA. CTENEHH C IeHCTBUTENILHBIME MTOKA3aTENIIMHU, UX 2
CBOMCTBA.
46 | 4. IIpakTuueckasi padora Ne 17«CTenenu ¢ paliOHAIBHBIME [TOKa3aTeISIMH, UX cBoiicTBa. CTEIeHH C 2

JICHCTBUTEIIFHEIMH TTOKA3aTSIISIMH, UX CBOMCTBAY.
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47 | 5. UppanmoHanbpHble ypaBHEHUs 1 HEPABEHCTBA 2

48 | 6.JIpakTuueckas padora Ne 18 «VppaunonanbHbele ypaBHEHHsI 1 HEPABEHCTBA» 2

49 | 7. Crenennas pyuknus [IpeoOpa3zoBanns paniOHATBHBIX, HPPAIIMOHATIBHBIX, CTETIEHHBIX BBIPAKEHUH. 2

50 | 8. KopHu u cTeneHu 2
Tema 9 Copep:xkaHue y4eGHOro MaTepuajia 10/2

IMoxazareabpHast 51 | 9. Iloka3zaTenbHast QYHKIHS. 2

PyHKIus. 52 | 10. ITokazaTenbHble ypaBHEHUSI. 2

53 | 11. [Noka3aTenbHBIC HEPABECHCTRA. 2

54 | 12. llokaszarenpHBIC HEPABEHCTBA U YPABHEHHS. 2

55 | 13.CucTeMbl IOKa3aTeIbHBIX YPaBHEHUH. 2

56 | 14.IlpakTuueckas padora Ne 19 «I[loka3arenpHble ypaBHEHUs 1 HEPABCHCTBA» 2
Tema 10 Coaep:kaHune y4e0HOro MaTepraJsia 16/4

Jlorapudmnoi. 57 | 15.Jlorapudm. [IpaBuna nefictBuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO. 2

58 | 16. JeiicTBus ¢ norapudmMamu. 2

59 | 17. Jlorapudmudeckas GyHKITHSL. 2

60 | 18. ITpakTuyeckas padora Ne 20 «[IpeoOpazoBaHus MOKa3aTENbHBIX U JOTaPU(PMUYESCKUX BBIPRKEHHI 2

61 | 19. JlorapudmMudeckrie ypaBHEHUS 2

62 | 20. JlorapudmMuyeckre HepaBeHCTBA 2

63 | 21. Jlorapugmudeckne ypaBHEHHS U HEPABEHCTBA 2

64 | 22.CucteMsl Jjorapu(hMUUECKUX YpaBHEHHUH 2

65 | 23.IpakTuueckas padora Ne 21 «Jlorapudmuueckie ypaBHEHUs] 1 HEPABEHCTBAY 2

66 | 24.KontponsHas pabota «rorn 1 cemectpay 2

Hroro Jlexuuii — 90 gacos
3a 1 cemectp [TpakTnyeckux padbot — 42 yaca

CamocrosTenbHas paboTa 00y4aronxcsi: NOArOTOBKA K 9K3aMEHY 10

Koncynpranuu 4

[TpomexyTounas arrectaiys B opMe IK3aMeHa 4

2 cemecTp 112/56
Pa3nen 6. BekTopsl B mpocTpaHcTBe.

Tema 11 Conep:xaHue y4eOHOro MaTepuajia 10/6

KoopauHaTsl n 67 | 1.Ilonarue BexTOpa Ha INIOCKOCTH M B IIPOCTpaHCTBE. Bubl BeKTOpOB. JleiicTBus ¢ Bekropamu. Onepanun Haj 2

BEKTOPBL. BEKTOPaMH.
68 | 2.Pemenne npakTHYECKUX 3ajay. 2
69 | 3. IpakTnyeckas padora Ne 22 «BeKTopbl B IPOCTPAHCTBE» 2
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70 | 4.MeTox kKoopauHat B mpocTpaHcTBe. [IpsiMOyronpHas cucTeMa KOOPJAHHAT B TPOCTPAHCTBE. 2
71 | 5. Metoa koopauHAT B pocTpaHcTBe. KoopanHaTel BekTopa. CBA3b MEXAY KOOpIMHATAMU BEKTOpa U 2
KOOPAMHATaMH TOYEK.
72 | 6.Pemenne 3agad. KoopiuHATHI 1 BEKTOPHI 2
73 | 7. lIpakTnyeckas padora Ne 23 «MeToa KOOpIMHAT B MPOCTPAHCTBE 2
74 | llpodeccHoHaIBLHO-OPHEHTHPOBAHHOE COePKAHUE
8.IIpakTHyeckas padora Ne 24 «KoopauHaTHas IUIOCKOCTh. BeIUUCIIEHHE paCCTOSHUM U IUIOIIAACH HA INIOCKOCTH. 2
KosndecTBeHHBIE pacueThI».
Pasnes 7. MHOrorpaHHHMKH M KpYyIJIble TeJla.
Conep:xaHue y4eOHOT0 MaTepuaJia 10/6
75 | 1. Ilonsitue MHOTOTpaHHKUKA. Ero aneMeHThI: BeplinHbl, pedpa, rpanu. uaronans. Cedenue. Brimykibie n 2
HEBBIMYKIIbIE MHOTOTPaHHHKH.
76 | 2.ITpusma. [Napannenenvmen 2
77 | 3. llupamuna. Buael mupamu. 2
Tema 12 78 [ 4.11 Gora Ne 25 Il 2
. IlpakTHyeckas padora Ne 25 «[Inomaap NOBEpXHOCTH MHOTOTPAHHUKOBY
MHororpanHukn 7g 5.Cummerpus B ipoctpancTBe. CHMMETpHs B KyOe, apajuleNnenune e, Npu3Me, mupamue. 2
80 | IpodeccHoHATLHO-OPHEHTHPOBAHHOE CONIEPKAHNE 2
6.[Ipumepsr cummeTpuii B mpodeccuu.
81 | 7. IlpakTuyeckasi padora Ne 26 «lIpaBuiibHble MHOTOTPaHHHKH. 2
82 | 8. IlpakTuueckas padora Ne 27 «KMHOTOrpaHHUKN» 2
Tema 13 Conep:xanue y4eOHOT0 MaTepuaJia 8/2
Tena BpameHus 83 | 9.1lunuHp, MUIMHIPUYECKas OBEPXHOCTD. [1011a1p MOBEpXHOCTH HUJIMHJIPA. 2
84 | 10. Konyc, koHH4Yeckas NOBEpXHOCTb. [111om1a ib MOBEpXHOCTH KOHYCA. 2
85 | 11.Yceuennslif konyc. CedeHue yCeYeHHOT0 KOHYyCa 2
86 | 12. llap u ctepa, ux ceuenus. Bsaumuoe pacnosioxkerre cdepsl ¥ IIIOCKOCTH, KacaTesibHasl INIOCKOCTh K cdepe. 2
87 | 13. MpakTuyeckas padora Ne 28 «Kpyrisie Tena» 2
Tema 14 Conep:xanue y4eOHOT0 MaTepuaJia 8/10
O6BeMBbI T 88 | 14. ITonsrue o0béMa. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. OOBEM MPAMOYTOIBHOTO Napajeenumne/a, MpU3Mbl, 2
LHUIMHIPA.
89 | 15. IpakTnyeckas padora Ne 29 «O6bEM NpsIMOYTOIBHOTO NapaJlyIeJeNUIe1a, IPU3MBbL, IMITHHIPAY 2
90 | 16. OO0BeM upaMuJIbl U KOHYCA. 2
91 | 17. Pemrenue 3aaa4 no teme «O0BEM NMUpPaMHJIbI 1 KOHYCa» 2
92 | 18. MpakTnyeckas padora Ne 30 «O0bEM MUpaMUIbl U KOHYCA» 2
93 | 19. IpakTuyeckas padora Ne 31 «O6bEM mapa u wiomans chepui» 2
94 | 20. INogobue Ten. OTHOUICHHUE TUTOMIAJICH MOBEPXHOCTEH 1 00BEMOB MOTOOHBIX TEI 2
95 | 21. IlpakTuuyeckas padora Ne 32 «VI3MepeHns B TEOMETPUIY 2
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96

IIpodeccnoHaAIBbHO-OPUEHTHPOBAHHOE COACPKaHUE

22. llpakTnyeckas padora Ne 33 «cnonp3oBaHre KOMOMHALIMI MHOTOTPAaHHUKOB M TeJl BPAIICHUsI B IPAKTHKO-
OPHEHTHPOBAHHBIX 33Ja4axy.

Paznen 8. Hauajia MaTeMaTH4eCKOro aHaJIU3a

Tema 15 Copep:xaHue y4eOHOI0 MaTepHaJa 4/2
Mpenen 97 | 1. Ilpenen mocaenoBaTENbHOCTH. 2
98 2. [lpenen ¢pyHKIMU, OCHOBHBIE CBOMCTBA M PABUJIA BHIYHCIICHHUSL. 2
99 3.IIpakTnyeckas padora Ne 34 «[Ipenensi» 2
Tema 16 Conep:xaHue y4eGHOro MaTepuajia 12/10
IlpousBoauas 100 | 4.ITonsiTHE TPOM3BOAHON (PYHKIINH, €€ TEOMETPUIECKHIA U (PU3NIECKUI CMBICTI. 2
101 | 5. IIpasuna nuddepennmpoBanus. Tabnuma nponsBonHbix. JnddepernmupoBanne cloKHBIX QYHKIAH. 2
102 | 6. IpakTnyeckas padora Ne 35«/{nddhepeHnmpoBanrie BEIpaKEHHID 2
103 | 7.'eomeTpuueckuii M pU3HYECKHN CMBICT POU3BOTHON 2
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlEPKAHME 2
104 | 8 IMpakTnyeckas pa6ora Ne 36 «Du3HUecKnii CMBICI IPOU3BOHON B MPO(ECCHOHANBHBIX 3a1a4ax).
105 | 9. UccnenoBanue 37eMEHTAPHBIX (YHKIIUH HA MOHOTOHHOCTh M TOYKH 9KCTpEMyMa. 2
106 | 10. MccnenoBanue 3j€eMeHTapHbIX (DYHKIMIA HA HAMOOJIbIIIEe U HAUMEHBIIIee 3HAYCHUE C IIOMOIIBIO IPOM3BOJIHOM 2
107 | 11. IpakTndyeckas padora Ne 37 «Haubosbiiee 1 HauMeHbIIIEe 3HAYCHHE QYHKIIMHM HA OTPE3KE) 2
108 | 12. IlpumeHeHHME TPOU3BOIHOM K HCCIEIOBAaHUIO PYHKIINH 1 MOCTpoeHuto TpadukoB. [Ipon3BogHbie 00paTHOM 1 2
KOMIIO3UIMH (YHKLIUH.
109 | 13. IlpakTuyeckasi padora Ne 38 «[IpumeHeHre TPOU3BOAHON K UCCIIETOBAHUIO (QYHKIMIA U TIOCTPOSHHIO 2
rpaduKOBY»
110 | IIpodreccUOHAIBLHO-OPUEHTHPOBAHHOE COAEPKAHNE 2
14. Ilpakrtuuyeckasi padora Ne 39 «HaxoxneHue ONTHMAaNbHOrO pe3yjbTaTa C IOMOIIBIO MPOU3BOJHOM B
MIPAKTHYECKUX 33/1a4ax».
ConepxaHue y4eGHOT0 MaTepuaJja 12/6
111 | 1.ITlepBooOpa3nas. HeonpenaeneHHsIl HHTErpall. 2
112 | 2. Cioco0Obl HaXOXKICHHUS] HEONPEIeJIEHHOTO HHTErpaia 2
Tema 17 113 | 3. IpakTu4yeckasi padora Ne 40 «CriocoObl HAXOXKICHUS HEOIPEACICHHOIO HHTETpajiay 2
114 | 4. Onpenenennsiii uaTerpai. Popmyna Herotona-Jleiibnuna. 2
Wnrerpanmero =5 5. Beruncienus on 2
. pPEAETIEHHOT0 MHTErpaa.
MpUMEHEHNE 116 | 6.1TpakTuueckas padora Ne 41 «BpruncieHus onpeaeeHHOro HHTErpaiay 2
117 | 7.'eomeTpuyecKuii CMbICI orpeienieHHoro uarerpana. ®opmyna Hetotona - JleiiOnuna. Pemenne 3amad Ha 2
PUMEHEHNE HHTETrPaja I BEIYUCICHNS (PU3NUYECKUX BEIWYMH U IJIOMACH
118 | 8. Perenwue 3a/1a4 Ha IPUMEHEHHS HHTETpasia B GU3UKE M T€OMETPHU 2
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119

IIpodeccnoHaAIBbHO-OPUEHTHPOBAHHOE COACPKaHUE

9.IlpakTnyeckas padora Ne 42 «Pemienue 3a1a4 Ha NPUMEHEHUE HHTETPaAJIay

Pa3nen 9. BeposiTHOCTB U CTATHCTHKA

Tema 18 Coaep:xkanue yueOHOro MaTepuasa 6/-
MHoxecTBA. 120 | 1.Ilonsrue mHOecTBa. [lonMHOKecTBO. Oniepanuy ¢ MHOXKECTBAMH. 2
DjIeMeHThI IpodeccnoHaATILHO-OPUEHTUPOBAHHOE COIEePKAHUE 2
Teopuu rpados 121 2.0nepanuy ¢ MHOXKeCTBaMH. PelieHne npuKiagHbIxX 3a1ad
122 | 3.Ilonsrue rpada. CBssHbIil rpad, nepeBo, HUKI rpad Ha MIOCKOCTH 2
Tema 19 Coaep:xkanue yueOHOT0 MaTepuasia 10/2
Koméunaropuk | 123 4.0OcHOBHBIE NOHATHs KOMOMHATOPUKU. 3a/1auM Ha TOJCYET YNUCIIA Pa3MEIIEHUH, IepeCTaHOBOK, COUYeTaHUH. 2
a ¥ craruceTnka | 124 | S.Pemenne koMOMHATOPHBIX 33124 2
125 | 6. Cratuctrueckas o0paboTKa JaHHBIX 2
126 | 7.Pemenue 3aau Ha niepeOOp BapHAHTOR. 2
127 | 8. ®opmyna 6unoma Hetorona. Tpeyronpuuk [ackans. 2
128 | 9.llpakTnyeckas padora Ne 43 «DneMeHTH KOMOWMHATOPUKIY 2
Tema 20 Conep:xaHue y4eGHOro MaTepuaJjia 10/2
J1eMeHThI 129 | 10.CoObiTHE, BEPOSITHOCTH COOBITHS, CIOKEHUE U YMHOKEHHUE BeposiTHOCTEH. [1oHATHE 0 HE3aBUCHUMOCTH COOBITHIA. 2
TeopuH 130 | IIpodeccnoHaAILHO-OPHMEHTHPOBAHHOE COJIeP/KaAHUE 2
BepOSITHOCTEIi. 11. lepBuunas 00paboTKa CTaTUCTHYECKUX JaHHBIX. [ paduueckoe ux mnpejacrasienue. Haxoxaenue cpeHux
XapaKTePUCTUK, HAOII01aeMbIX JaHHBIX
131 | 12.BepositTHOCTD B mpodeccHoHanbHBIX 3amadax. OTHOCHTENbHAs 4acTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 2
Craructrueckoe onpezaeaeHue BeposiTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
132 | 13. JluckpeTHas ciy4aiiHas BEIMYMHA, 3aKOH €€ paclpeieTeHM L. 2
133 | 14. Knaccmdaeckoe omnpe/IeleHIe BEPOSTHOCTH. 2
134 | 15.I1pakTHyeckas padora Ne 44 «Pemenne 3aa4 Ha BBIYMCICHUE BEPOSTHOCTIY 2
Pazgen 10. YpaBHeHHS 1 HEPABEHCTBA
Tema 21 Conep:xaHue y4eOHOT0 MaTepuaJia 14/6
VpaBHenus u 135 | 1.PaBHOCHJIBHOCTb ypaBHEHHI, HEPABEHCTB, cMcTeM. OCHOBHBIE IPUEMBI UX PELLICHMSL. 2
HepaBeHCTBa 136 | 2.Pemenue moka3aTeNbHBIX, JOTapU()MHUIECKUX yPaBHEHHH, HEPABEHCTB, CHCTEM. 2
137 | 3. IpakTnyeckas padora Ne 45 Pernienue nokas3arenbHbIX, JOrapuGMUIECKUX YPaBHEHUH, HEPABEHCTB, CUCTEM. 2
138 | 4. Pemenne TpUrOHOMETPHYECKHUX YPAaBHEHUH M HEPABEHCTB. 2
139 | 5. Pemenue pannoHaNbHBIX, HPPALMOHANBHBIX YPABHEHUH, HEPABEHCTB, CUCTEM. 2
140 | 6. IpakTnyeckas padora Ne 46 «PernieHne TpUrOHOMETPUUECKUX YPABHEHHH U HEPABEHCTBY 2
141 | 7. PemeHue ypaBHEHUI 1 HEPABEHCTB C TapamMeTpamMu 2
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142 | 8.0mpenenenue Moayns. PackpeiTie Moy no onpenenenuto. IlpocTeiine ypaBHeHUS 1 HEPABEHCTBA C MOAYJIEM.
[TprMeHeHne paBHOCUIIBHBIX NIEPEXO/I0B B OMPEICIEHHBIX TUIIAX YPaBHEHUIN M HEPABEHCTB C MOIYJIEM.

143 | 9.ITpakTuueckas padora Ne 47 «IIpocreiimue ypaBHEHUS] H HEPABSHCTBA C MOJYJIEM). 2
144 | IIpodeccHOHAIBLHO-OPUEHTHPOBAHHOE COlEePKAHUE 2
10.Pemenre TeKCTOBBIX 3a/1a4 NPO(eCcCHOHATBHOTO COIEPIKAHMSI.
IToBTOpEHHE Conep:xaHue y4eOHOT0 MaTepuaJia 8/4
Marepuaia 145 | 1.IloBTOpeHne MaTepuaa (reoMeTpusi) 2
146 | 2.IlpakTnyeckas padora Ne 48 «[IpuMeHeHHEe OMIOPHBIX 3HAHUH 110 T€OMETPHID 2
147 | 3.IloBTopeHune Marepuaia (anrebpa u HaYaga MaTeMaTHIECKOTO aHAIH3a) 2
148 | 4.IloBrOopenune Marepuaia (anrebpa v Hayaga MaTeMaTHIECKOTO aHAIH3a) 2
149 | 5.11pakTuueckas padora Ne 49 «[IpumeHeHne OMOPHBIX 3HAHUH 10 aNreOpe M MaTEeMaTHYECKOMY aHaTH3Y» 2
150 | 6.MtoroBasi KOHTpOJIbHAs paboTa 2
Hroro Jlekuuii — 112 gacos

3a 2 cemecTp

[IpakTiaecknx padboT — 56 gacos

NunuBunyans-
HBII POEKT
(mpeameToM He
SIBJISICTCSI)

TemaTnueckuil miaH BBIIOIHEHUS MHIMBUAYAJIBLHOTO MPOEKTa (IIPU HAJIMYKUU OO0yYaroluXcs, BBIOPAaBUIMX TEMY
WHJIMBUIYAIBHOTO MPOEKTA M0 yueOHOMY TpeaAMeTy «MaTemaTukay):

- BEIOOp TEMBbI ITPOEKTa;

- (hopMynMpoBaHHE TEMBI MPOEKTa M 0OOCHOBAHKE €€ aKTyalIbHOCTH;

- onpeiesieHre ey paboTsl, GopMyIupoBaHUE 3aay;

- BbIJIEJIEHUE 00BEKTa U MPeIMETa MPOEKTHOM paboThI;

- COCTaBJICHHUE IIJIaHa UCCIIeI0BAHMS;

- MOMCK UCTOYHHUKOB IO TEME UCCIICIOBAHMS;

- pa0oTa ¢ pa3IMYHBIMU HCTOYHHMKAMH, LIUTUPOBaHME, odopmieHue OubIuorpauyeckoro crnucka, o030p
(bakTHYECKOro MaTepuana;

- BBIOOp M NMPUMEHEHHE Ha MPAKTUKE METOJOB MCCIIEOBATENbCKON JEATENIbHOCTH, COOTBETCTBYIOLINX 3aauaM
WCCIIC/IOBAHHS,

- cOOp U cucTeMaTHU3alus JaHHBIX;

- IPOBE/ICHUE OMBITOB, N3MEPEHUH, OTIMCAaHUE PE3YIIHTATOB HAOIIOJICHUN 1 UX OOBSICHEHNE;

- 00pa0oTKa, CTPYKTYpUPOBAaHUE U aHAJIN3 MOTYUYEHHBIX PE3yIbTaTOB;

- 0 OpMIICHHE TEOPETUIECKUX B SKCIIEPUMEHTAIBHBIX PE3YJIHTATOB IPOSKTHOM IS TEILHOCTH;

- oopMmIIeHHE TPOEKTHON pabOTHI;

- IOJITOTOBKA K 3alllUTE IPOEKTa;

- 3aIUTa IPOEKTA.
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Tembl THAUBUAYATLHBIX TPOSKTOB IO yueOHOMY mpeamery «MaTeMaTHKa:

1. KomrmuiekcHbIe yncia 1 UX poJib B MATEMATHKE.

2. Cunycou1a BOKpPYT Hac.

3. Benukue MaTeMaTUKHU IPEBHOCTU

4. Benukoe uckyccTBo u xu3nb [xeponamo Kapuano.

5. 'eomeTpuyeckre MOJENH B €CTECTBO3HAHUH.

6. 'eometpus EBkina kak nepBas HayuyHasi CUCTEMA.

7. I'eomerpus JlobaueBckoro

8. 'eoMeTpusi MHOTOrpaHHUKOB

9. I'paduyeckuii MeTo pelIeHUs TPUTOHOMETPUUECKUX YPABHEHH U HEPABEHCTB.

11. I'paduxu snemeHTapHBIX QYHKIUI B pUCYHKAX

12. InodaHTOBBI ypaBHEHUSI.

13. 3araaku nupamuibl

14. 3arajiounble rpaQKyu TPUTOHOMETPUUYECKUX (PYHKIIUH.

15. 3aranounsle rpaduku

16. 3ameuarenbHble HEPABEHCTBA, UX 0OOCHOBaHHUE U IPUMEHEHUE.
17. Benukue MaTeMaTHUKU U UX BEJTMKUE TEOPEMBI.

18. 3aMeuarenpHble MaTEMAaTHUECKUE KPUBBIE: PO3bI U CIIUPAIIH.
19. 3onoTas nponopuus

20. I3Mepenue BBICOTHI 3aHHsI HEOOBIYHBIM CIIOCO00M

21. MHoronukas CMUMMETPHUS B OKPYXKaIOIIEM HaC MUDPE

22. ITapkeTsl, MO3anKka 1 MaTeMaTH4eckuii Mup Mapuyca Diiepa
23. 3arajiouHbIit MUp (HpaKTaIOB

24. Jlorapu¢mbl BOKpYT Hac
25. Iloctpoenue rpadukoB GyHKIUH, COAEPKAIIUX MOTYITH
26. Bce 3aranku n npumeHenue byreiiku Kneitna.

27. T'eomeTpuueckue GoOpMbl B HCKYCCTBE.

28. I'padst 1 ux Ucnoab30BaHNE

29. I'padbl 1 UX TPUMEHEHUE B ApXUTEKTYpeE.

30. 3araaku 1{ukmoubl.

10. I'padmvecknii MOAXO K PEHICHUIO HEKOTOPBIX TPUTOHOMETPUIECKUX YPABHEHHIA.

CamocrosTenbHas paboTa 00y4aronxcs: TOArOTOBKA K 9K3aMEHY

10

28



KoHncynbTanuu 4
[TpomexyTounas arrectanus B GopMe IK3ameHa 4
Bcero 336

OcBocHue JUCHUIIIMHBI  MOXCET OBITH pe€ain30BaHO C IIPUMCHCHUCM 3JICKTPOHHOI'O O6y‘-IeHI/I$I, JUCTAaHIIMOHHBIX

06p330BaTeJII>HBIX TEXHOJOTUH B COOTBCTCTBHUH C JJOKaJIbHBIMH HOPMAaTUBHBIMU aKTaMH

yYHUBEpPCUTETA
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3. YCJIOBUSA PEAJIN3AIIUU PABOUYEM TPOT'PAMMBI YUEBHOI'O
HHPEIMETA «MATEMATHUKA)

3.1. Tpe6oBaHuss K MHUHHUMAJLHOMY MATEPHAJLHO-TEXHUYECKOMY
o0ecre4yeHnIo0

Peanmuzanus paboueil mporpaMMbl ydeOHOTO TpeaMera TPeOyeT HaTudHs
y4eOHOro KabMHeTa MaTEeMaTHKHU.

OcHalleHHOCTh Y4eOHOro KaOWHeTa: MOCaJ0YHbIC MECTa M0 KOJUYECTBY
oOydJaroruxcs, pabodee MECTO IIperojaBarelis, JO0CKa ydyeOHas, HaIJISITHbIC
OCOOUS, TJIaKaThl, CTCH/IbI, Y4eOHO-METOIMYeCKasl JOKYMCHTAIIHS.

3.2. UndpopMaunoHHoe o0ecneyeHue 00yueHust

Jist peanuzanuu  mporpaMMbl  OMOIMOTEUHbIH (OHA 00pa3zoBaTEILHOM
OpraHW3allid HWMEET TIIeYaTHbIe W/ WM OJJIEKTPOHHBIE OO0pa3oBaTeIbHBIC U
UH(OPMAITMOHHBIEC PECYPCHI:

o JlamasH, A. A. Maremaruka : yueOnuk / A.A. JlanasH. — 3-¢ u3., UCTp. U JIOIL.
— MockBa : UH®PA-M, 2023. — 544 c. — (Cpennee mnpodeccuoHalbHOE
obpazoBanue). — ISBN 978-5-16-012592-3. — Tekct: 251eKTpoHHBIN. — Peskum
noctyna: https://znanium.com/catalog/product/1891827

o Jlamasu, A. A. COOpHHK 3ajad 10 MaTeMaTuke : ydeOHoe mocobme / A. A.
Hamasa. — 3-¢ m3xg. — MocksBa : ®OPYM : UHOPA-M, 2021. — 352 c. —
(ITpodeccnonansuoe obpazoBanue). — ISBN 978-5-91134-803-8. — Tekcr :
ANEKTPOHHBIN. — Pexum JNOCTyIa:
https://znanium.com/catalog/product/1362444

e [Oxno, H. C. Marematuka : yueonuk / H.C. FOxno. — Mockgsa : UHOPA-M,
2023. — 204 c. — (Cpennee npodeccronansHoe odpazoBanue). — ISBN 978-5-
16-014744-4. - Tekct : odnekTpoHHbIi. —  Pexum  gocryma:
https://znanium.com/catalog/product/1906092

e bapaymkun, B. B. MaTtemaTtuka. D1eMeHTHI BBICIICH MaTeMaTHKY : yU€OHUK : B
2 tomax. Tom 1 / B. B. bapaymkun, A. A. TlpokodseB. — Mocksa : KYPC :
NH®PA-M, 2021. — 304 c. — (Cpeanee npodeccuonaibHoe oOpazoBaHue). —
ISBN 978-5-906923-05-9. — Tekcr : anekTpoHHBIA. — Pexkum moctyma:
https://znanium.com/read?id=372717

e bapaymkun, B. B. MaTtemaTtuka. DeMeHTHI BBICIIEH MaTEMaTHKY ; yUeOHUK : B
2 tomax. Tom 2 / B.B. bapaymkun, A.A. IIpokodseB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpegnee npodeccuonaabHoe oOpa3oBaHue). —
ISBN 978-5-906923-34-9. — TekcT : anekTpoHHbIH. — Pexum nocryma:
https://znanium.com/read?id=380017

e [llumnogsa, JI. 1. MaTemaruka : yuebHoe nocobue / JL.W. [llunosa, A.E. [lIunos.
— Mockpa : UHOPA-M, 2020. — 238 c¢. — (Cpeanee mnpodeccroHaibHOE
oOpazoBanue). — ISBN 978-5-16-014561-7. — Tekct : 31€KTpOHHBINA. — Pexxum
noctyna: https://znanium.com/read?id=359850
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e Marematuka : yueOHoe nmocooue / M. M. Yepnenos, H. b. Kap6aunnckas, E. C.
Jleb6enena, E. E. XapuroHosa ; mox penakiueir M. M. UepHenoBa. — 3-¢ U311, —
Mocksa : Pocculicknii rOCyIapCTBEHHBIM YHUBEPCUTET mpaBocyaus, 2022. —
336 c. — ISBN 978-5-93916-959-2. — TekcT : 31IeKTPOHHBIN // DIIEKTPOHHBIHI
pecypc mdposoit oopazoBarenpHOi cpeasl CIIO PROFobpaszoBanwme : [cait].
— Pexxum nocrtyma: https://profspo.ru/books/122921

o AOaymmna, K. P. Matemaruka : yaeonuk mis CITIO / K. P. A6nymnuna, P. T
MyxamernunoBa. — Capatos : [Ipodo6pazoBanue, 2021. — 288 c. — ISBN 978-
5-4488-0941-5. — TekcT : 2NMEKTPOHHBIA // DIEKTPOHHBINA pecypc HUGPOBOU

oOpazoBarensHoil cpeabl CIIO PROFobpa3zoBanue : [caiit]. — Pexum nocrymna:
https://profspo.ru/books/99917
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4. KOHTPOJIb 1 ONEHKA PE3YJIbTATOB OCBOEHHMA YYEBHOI'O ITPEIMETA «MATEMATHUKA»

KOHTpOJII) H OICHKa pEC3yjIbTaTOB OCBOCHHUA yqe6H0r0 npeamMeTa OCYIICCTBILACTCA IIPCIIOAABATCIIEM B IIPOLICCCE

IMPOBCACHUA IMPAKTHYCCKUX BaHHTHfI,

7a0opaTopHBIX PaboT,

UHAUBUYAJIBHBIX 3a1aHUM, IPOEKTOB, UCCIIETOBAHU.
HTorosoit (opMoii MPOMEKYTOUHON aTTECTALIMU SIBISETCS IK3aMEH
[Inanupyemblie pe3ysbTaTbhl OCBOCHHs 001eo0pazoBarenbHol AUcHUIUIMEBL B cooTBeTCTBHM ¢ PI'OC CIIO u Ha ocHOBe

DI'OC COO.

TCCTUPOBAHH,

a TaKXKC BBIIIOJHCHUA O6y‘IaI-OHlI/IMI/ICH

Kox u HaumeHoBaHue
(opMupyeMbIX KOMIIETEeH U

HJIaHI/IpyeMbIe pe3yabTaTbl OCBOCHUA THCHUIIIHHBI

Oo0mme

JAucounimuapHblie (MpeaMeTHbIE)

OK 01. Bsibupats croco0sbl
peleHus
npoeccuoHaIbHON

3a1a4

ACATCIIBHOCTHU
MMPUMCHUTCIIBHO
K pa3JIMYHbIM KOHTCKCTaM

B wacTu TpyA0BOTO BOCIIUTAHUS:
- TOTOBHOCTh K TpPYydYy, OCO3HAHHE LEHHOCTH
MacTepCTBa, TPYIOIIO0HE;

- UHTEpEC K pa3IMYHBIM cepam
npohecCuoHaTbHON ACSITETLHOCTH,
Osnajsenue YHUBEpCAIbHBIMU y4eOHBIMU

IIO3HaBaTCJIIbHbIMU I[GIZCTBI/ISIMI/II
a) 0a30BbI€ JIOTHYECKHE ,I[CflCTBPISII

- CaMOCTOSITETILHO bopmMynupoBaTh U
aKTyaJIM3upoBaTh NpolieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBJIMBAaTh CYIICCTBCHHBIH TNPU3HAK WIN
OCHOBAHHUA JIA CpaBHeHI/IH, KJ'IaCCI/Iq)I/IKaHI/II/I 158
000011IeHH S

- ompenenaTh IETH  JCSITEIbHOCTH,
napaMeTpLI )51 KpI/ITepI/II/I UX OOCTHIKCHUA,
- BBIABJIATDH 3aKOHOMepHOCTI/I )51 HpOTI/IBOpeLII/IH B
paccMaTpUBacMBbIX SIBJICHUSX;

- BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh, OIICHUBATH
COOTBETCTBHE pE3yJbTaTOB ILEJISIM, OIICHUBAThH
PHUCKH TIOCJIC/ICTBUH IEATEIIBHOCTH;

3aJ1aBaTh

-BJIaJIETh METOJAaMM [OKa3aTeJIbCTB, AaJIrOPUTMAaMHU pEIIECHHsS
3a7a4y; yMmeHHe (GOpPMYyIHpPOBaTh ONpPENCNCHUs, AaKCHOMBI U
TEOPEMBI, TPUMEHSTh UX, IPOBOJUTH JJOKA3aTEIbHBIE PACCYKICHHS
B XOJI€ pelICHUs 3a/1a4;

- YMETb ONEepUpOBaTh MOHATUAMHU: CTENEHb YHCIA, JOTapu(pm
YHuciaa;  YMEHHE  BBIOJMHATH  BBIYMCIEHHE  3HAYCHUH U
npeoOpa3oBaHusl BBIPAKEHUNH CO CTENEHSAMH M Jorapudmamu,
npeoOpa3zoBaHus APOOHO-PALMOHATIBHBIX BIPAKEHNUH;

- yMeThb  ONEpUpoBaTh  MOHATHAMHU:  pAIMOHAJbHBIE,
UppaLOHaJIbHbIE, TOKa3aTeNbHbIE, CTEIICHHBIE, JTOrapu(pMUIECKHUE,
TPUTOHOMETPUYECKHUE YPAaBHEHHsI U HEPABEHCTBA, UX CUCTEMBI,

- yMeTb ONEpUpOBaTh MOHATUAMU: (QYHKLUS, HENpPEepbIBHAS
¢GyHKIMS,  TPOM3BOAHASA,  MNEpBOOOpa3Has,  ONpEICICHHBIN
UHTETpal, yMETh HAXOOUTh MPOU3BOJIHBIE  DJIEMEHTApHBIX
(GyHKIUH, HCIONB3ysl CIPaBOYHBIE MaTepHaibl; HCCIEN0BAaTh B
NPOCTEHIINX Cly4asx (YHKIMH Ha MOHOTOHHOCTb, HaXOJIUTh
HauOoNbpIINE ¥ HAWUMEHbIIWE 3HaueHWs (YHKIUH; CTPOUTH
rpaGuKd  MHOTOWIEHOB  C  MCIOJb30BAHMEM  ammapara
MaTeMaTUYeCKOro0 aHalIM3a; IPUMEHATh MPOM3BOJHYIO IIpU
pelmleHMM  3ajad  Ha  JIBIDKEHME;  peliaTb  IPaKTUKO-
OpPHEHTUPOBAHHBIE 3a/Ja4d Ha HauOOJIbIIME M HAaUMEHbIINE
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- pa3BUBaTh KPEaTHBHOC MBILIUICHUE MPH PEIICHUN
JKU3HEHHBIX TPO0JIeM

0) 0a30BBIC UCCIICNOBATEILCKHE JICHCTBHS:

- BJIaJICTh HaBBIKAMH Y4eOHO-HCCIICIOBATEIbCKON U
NPOCKTHOM JeSATEIbHOCTH, HABBIKAMH pa3peIICHUs
npooIIeM;

- BBIABIATH NPUYMHHO-CJICJICTBEHHBIC CBS3H U
aKTyaJIM3MpOBaTh 3ajadyy, BBIIBUIaTh THUIIOTE3y €€
pelieHus, HAXOIUTh apryMEHTBI JUTST
JIOKa3aTebCTBA CBOMX YTBEPXKICHHI, 3aJaBaTh
napameTpbl ¥ KpUTEPHH PEIICHUS;

- aHAJIM3HUPOBATh IOJIyUYECHHBIE B XOJE PELICHUS
3aa4ud pe3yJbTaThl, KPUTUYECKH OLECHHBATH HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh H3MECHEHHE B
HOBBIX YCJIOBHSX;

-- YMETh MEPEHOCHTh 3HAHKS B MMO3HABATEIBHYIO H
NPaKTHYECKYIO 001aCTH JKU3HEACTEIbHOCTH;

- yMETb HHTETPUPOBATh 3HAHHMSA W3 Pa3HBIX
MPEeIMETHBIX 00JIacTei;

- BbIIBUT'AaTh HOBBIC nacu, HpeHHaFaTB
OpI/IFI/IHaJII)HBIC moaAXO0Abl U peIHeHI/ISI;

u CHOCOOHOCTD 150, HCIIOJIB30BaHUS B

IIO3HABATEJIBHON U COLIMAIIBHOM IIPAKTUKE

3HAYEHMs, HA HaXO)KACHUE MYTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPUPOBATh MOHATUSMH: palHOHAIbHAS (YHKIUS,
MoKasareibHas (YHKLHUA, cTeneHHast QYHKIHs, Jorapupmuueckas
(GyHKIMSA, TpUTOHOMETpUdeckue (GyHKIWH, oOpaTHBIE (QYHKINU;
YMEHHUE CTPOWUTH TIpadUKd H3Y4YEeHHBIX (YHKIUH, HCIIOJIB30BaTh
rpaduKy MPH U3YYEHUH MTPOLECCOB M 3aBUCUMOCTEH, IPU PELICHUN
3a7a4 U3 IPYrux y4eOHbIX MPEAMETOB U 33/1a4 U3 PeabHOH KU3HH;
BBIpaKaTh (pOpMyIIaMH 3aBUCUMOCTH MEXK]y BETUYHMHAMH;

- YMETh pemath TeKCTOBBIE 3a/1a4l Pa3HBIX THIIOB (B TOM YHCIe
Ha IPOILEHTHI, JOIM U YacTH, HA JBW)KEHHE, paboTy, CTOMMOCTh
TOBApOB M YCIYyr, HAJIOTH, 3aJauyd W3 OOJIaCTH yINpaBlICHHS
JUYHBIMH W CEMCHHBIMH (PHHAHCAMHU); COCTABJIATH BBIPAXKCHUS,
ypaBHEHHs, HEPAaBEHCTBA W HMX CHUCTEMBI II0 YCJIOBHIO 3aayH,
HCCIIeI0BATh MOJTy4EeHHOE peleHue u OLIEHUBATH
MPaBIONIOI00HOCTh PE3yIbTATOB,;

- YMETh ONEpPUPOBATH TMOHITUSAMHU: cpelnHee apupMeTHYECKoe,
MeaMaHa, HauOoJblliee W HAWMEHBbIIEEe 3HAYCHHs, pa3Max,
JCTIepCHsi, CTaHIAPTHOE OTKJIOHEHHE YHMCIOBOTO Habopa; yMeTh
W3BJIEKaTh, MHTEPIPETUPOBATH MHPOPMAIHIO, MPEICTABICHHYIO B
Tabmuiax, Ha auarpammax, rpadukax, OTpa)karollyl0 CBOWCTBa
pEaNbHBIX IPOIECCOB M SIBICHUH; MPEICTABIAT, HHPOPMAIHIO C
MOMOIIBI0 TaOJIMI] M JUarpaMM; HCCIIEJ0BaTh CTaTHCTHYECKHUE
JaHHBIE, B TOM YHUCIE C NPUMEHEHHEM TIpapHyecKuX METOJIOB H
JNIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHITUSMU: CIYYalHBINA OIBIT U CITy4aifHOE
COObITHE, BEPOSTHOCTh CIy4alfHOrO COOBITHS; YMEHHE BBIYHUCIATH
BEPOSITHOCTb C  HCIOJIb30BaHHMEM  IpadUuecKUX  METOJIOB;
NPUMEHATh (OPMYJIBI CIOXKEHHS M YMHOXXEHUS BEPOSTHOCTEH,
KOMOMHATOpHBIe (akTel M (QOpPMYyIsl TpPHU pEUICHWH 3a/ad;
OLICHWBATh BEPOSTHOCTH pEANBHBIX COOBITHH; 3HAKOMCTBO CO
CJIyJailHBIMM ~ BEJIMYMHAMHU; yMEHHE [PHUBOAWTH  PUMEPHI
NPOSIBIGHUS]  3aKOHA  OOJBIIMX YWCENl B  MPUPOAHBIX H
OOIIIECTBEHHBIX SIBICHUSIX;
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- YMETb ONEPUPOBATh MOHATUSMU: TOYKA, NpsiMasi, IUIOCKOCTb,
MPOCTPAHCTBO, JBYI'PAHHBIA YIOJ, CKpPELIMBAIOIIMECS IMPSIMBIE,
MapauieIbHOCTh M MEPNEHAUKYISPHOCTh NPSAMBIX U IJIOCKOCTEM,
YroJl MEXy NPSMBIMH, YTOJI MEXIY NMPSMON U INIOCKOCTBIO, YTOJI
MEXAYy IUIOCKOCTSIMHM, PpAcCTOSHHUE OT TOYKH J0 IUIOCKOCTH,
pPacCTOSIHUE MEXIy NPSMBIMH, PACCTOSTHUE MEXKIY IUIOCKOCTIMU;
YMEHHUE HCIOJIb30BaTh MPH PEIICHUH 3a7ad M3Y4YCeHHBbIE (aKThl U
TEOpPEeMbl TUIAHUMETPUH; YMEHHE OIICHWBATh pa3Mepbl OOBEKTOB
OKPY2KaOILEro MUPA;

- YMeTb OIEpUPOBATH TMOHSATHUSMH: MHOTOTPAHHUK, CEUEHUE
MHOTOTpaHHUKa, Ky0, mapajuiesienune], Ipu3Ma, IHpamMuja,
¢urypa u nmoBepxHOCTb BpaIlleHUs, LWIMHIP, KOHYC, 1Iap, cdepa,
ceueHHst (Urypsl BpalleHHs, IUIOCKOCTb, Kacaromasicsi cdepsl,
LWIMHApPA, KOHYCA, IUIONIa/b HMOBEPXHOCTH MUPAMUbI, MPU3MBI,
KOHyca, LWIMHApa, IUomans  cdepsl, o0beM  KyoOa,
MPSIMOYTOJIBHOTO ~ Tapajulelienunena,  MNUpPaMHUAbl,  MPU3MBI,
LWIMHApPA, KOHYyCa, 11apa; YMEHHE U300pakaTh MHOTOTPAHHUKU U
MOBEPXHOCTU BpAIICHUS, WX CEYEHHS OT pPYKH, C IIOMOILBIO
YEPTEKHBIX HMHCTPYMEHTOB W 3JIEKTPOHHBIX CPEJACTB; YMEHHE
pacrno3HaBaTh CUMMETPUIO B IPOCTPAHCTBE; YMEHUE PACIO3HABATH
MpaBUJIbHbIE MHOTOTPAHHUKY;

- YMETh OINEpPUPOBATh MOHATHUSIMH: JIBHJKEHHE B MPOCTPAHCTBE,
no00HbIe (PUTYpBI B TNPOCTPAHCTBE; HCIIOIB30BaTh OTHOLICHUE
iouiazied MOBEPXHOCTEW M 00BEMOB MOAOOHBIX (GUTYp NpU
peLIeHUN 3a1a4;

- YMETb BBIYHMCIATH T'€OMETPUYECKHE BEIUYMHBI (AJIMHA, YTOJI,
miouab, 00beM, IIOIMAAb TOBEPXHOCTH), UCIIOIb3YsI U3yUEHHbIE
(hopMyJIbI U METOIBI;

- yYMETh OIEPUPOBATH MOHITHSIMHU: NPSIMOYTOJbHAsg CHUCTEMa
KOOPJMHAT, KOOPJMWHATHI TOYKH, BEKTOP, KOOPJAHMHATHI BEKTODA,
CKaJSIPHOE IPOU3BEJCHUE, YIOJ MEXIy BEKTOpamMH, CyMMa
BEKTOPOB, IIPOM3BEJICHUE BEKTOPA HA YUCJIO; HAXOAUTH C IIOMOILBIO
M3Yy4EHHBIX (JOPMYN KOOPAWHATHI CEpeMHBI OTPE3Ka, PACCTOSHHE
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MEX]y ABYMS TOUKAMHU,;

- YMeTb BbIOMpaTh MOAXOJAIIUI U3yUEHHbIH METO JUls pEeIleHHs
3aJauu, paclo3HaBaTh MaTeMaTu4eckue (hakTbl ¥ MaTEMaTHUECKUE
MOJIENI B NPUPOJHBIX U OOIIECTBEHHBIX SABJICHUSIX, B MCKYCCTBE;
yMeHHE TPUBOAUTH TPUMEpPbl MAaTEMAaTUYECKUX  OTKPBITHI
pOCCHIICKOM 1 MUPOBOW MAaTEMaTUYECKON HAYKHU.

- yMeTb ONEpHpPOBaTbh IOHATHAMH: OIpENeIeHHe, aKCHOMa,
Teopema, CJEICTBUE, CBOWCTBO, NPHU3HAK, JIOKA3aTEIbCTBO,
paBHOCHUJIbHBIE (DOPMYITUPOBKH; YMEHHE (HOPMYIHPOBAaTh OOpaTHOE
U IPOTHBOIOJIOXKHOE YTBEP)KICHHE, IPHUBOAUTH INPUMEPHl U
KOHTPIIPUMEPHI, UCII0JIb30BaTh METOJl MAaTEMAaTHUECKOW HHAYKIIUH;
HNPOBOJUTH JOKA3aTeNIbHbIE PACCY)KICHHUsS IpPU pPELIeHUH 3ajad,
OLIEHUBATH JIOTHYECKYIO PaBUIIBHOCTh PacCy KICHUI;

- yMeTb ONEpUpPOBATh MOHATUSIMU: MHOXKECTBO, MOJAMHOXKECTBO,
Olepalyy HajJ MHOXECTBAMH; YMEHHE HCIIOJIb30BATh TEOPETUKO-
MHO>KECTBEHHBII amnmapaT Ui ONMCaHMS pPealibHbIX MPOLECCOB U
SBJICHUM NPHU PELICeHUM 33/a4, B TOM YHCJIE U3 APYIHX y4eOHBIX
MPeAMETOB;

- YMETh ONEepUpOBaTh MOHATUSAMU: rpad, CBsI3HBIN rpad, aepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHME 3aJaBaTh U ONHUCHIBATH Ipadsl
pa3IMYHBIMU CIIOCOOAMHU; HCIIONB30BaTh TIpadbl MPH PELICHUU
3ajad;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUSAMH: COYETaHHE,
NEPEeCTAHOBKA, YMUCJIO COUYETAHUH, YUCIIO IMEPECTAaHOBOK; OMHOM
HeroToHa; ymMeHMe mNpUMEHATb KOMOMHATOpHblE (AKTBI U
paccyKaeHus 1isl pelleHus 3aad;

-yMETb ONEPUPOBATh MOHITUAMU: HATYpabHOE 4YMCIIO, LIEI0e
YMCIO,  OCTATOK [0  MOJYNI0,  palMOHAJIbHOE  YHCIIO,
UppalMOHATIBbHOE YHCIO, MHOXXECTBA HATYpPalbHBIX, LEJbIX,
palMOHATBHBIX, JEHCTBUTENBHBIX YHCEN, yMEHHE HCIOJIb30BaTh
NPU3HAKA  JETMMOCTH, HAaWMEHbIIMH OOIMH  JenuTeNns |
HauMeHblIee o0Ilee KpaTHOe, alroput™ EBKiIMIa Ipu pelieHHH
3a7a4y; 3HAKOMCTBO C Pa3JIMYHbIMU TO3MLUOHHBIMU CHCTEMaMHM
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CUHCIICHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUSMH: CTENEHb C LIEIbIM
[oKa3aTejaeM, KOPEHb HAaTypaJbHOM CTENEeHH, CTENeHb C
palMOHAIBHBIM  TIOKa3aTeleM, CTEHNeHb C  JIeHCTBUTENIbHBIM
(BelIeCTBEHHBIM) MOKa3aTesIeM, Jorapudm 4ducia, CUHYC, KOCUHYC
U TaHI€HC TIPOU3BOJIBHOIO YUCIIA;

- YMETb ONEpUPOBaTh MOHATHAMH: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHKe, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa YPaBHEHUH U
HEpaBEHCTB, PABHOCUJIBHOCTb ypaBHEHUM, HEPABEHCTB U CHUCTEM,
palroHaNbHble, HppalMOHAJbHbIC, IOKa3aTeJIbHbIE, CTEIEHHbIE,
jorapugmMuyecKkre, TPUrOHOMETPUUYECKHE yPaBHEHNUS, HEPABEHCTBA
U CUCTEMBI; YMEHHE pelllaTh YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C
IOMOIIBIO PA3IMYHBIX MPUEMOB; pPellaTh YpaBHEHUs, HEPABEHCTBA
U CHUCTEMBI C IapaMeTpOM; IPUMEHSATh ypaBHEHMs, HEPAaBEHCTBA,
UX CHCTEMbl Ul pELIeHHs MaTeMaTH4ecKUX 3aJady U 3a7ad U3
pas3IUyYHBIX 00JacTeil HAYKH U peaibHOM KU3HH;

-yMeTh CBOOOAHO OINEPUPOBATH MOHATUAMM: TpaduK (QyHKLIUH,
oOpaTHas GyHKIMSA, KOMOO3UIMA (QYHKLUH, AUHEHHAs (QyHKIHMA,
KBaJgpaTuuHas  (DyHKIMsS, CTeneHHas (YHKIHS C  LENbIM
rokasaTejaeM,  TPUTOHOMETpUYEeCKMe  (QYHKIMH,  OOpaTHbIE
TPUTOHOMETPUYECKUE ¢byHKIMY, nokaszaresbHas u
aorapugmuyeckass GyHKIUU; YMEHHE CTPOUTH rpaduku QyHKIUH,
BBITOJIHATH TPeoOpa3oBaHus rpaukoB GyHKIHII;

YMEHUE UCNONIB30BaTh TIpauku (QyHKIUE A0 U3ydeHus
IPOLIECCOB M 3aBUCHUMOCTEH IpU pEIIEeHHM 3a7ad M3 Jpyrux
yUEOHBIX NPEIMETOB U U3 PeaIbHOM *KU3HU; BBIpaXkaTh (GOpMyIaMu
3aBUCUMOCTH MEX]ly BEIMUMHAMU;

yMEHHUE CBOOOJIHO ONEPUPOBATH MOHATUAMU: YETHOCTh (DYHKLIMH,
MIEPUOTUIHOCTH ¢byHKINH, OTpaHMYEHHOCTh ¢byHKuINY,
MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (YHKIMM, HauOoiblee M
HaVMEHbIIee 3HauYeHWs (QYHKIMH HA TPOMEXYTKE, yMEHHE
IPOBOAUTD UCCIIEJOBaHNUE (PYHKLIUH;

YMEHHE WCIOJIb30BaTh CBOWCTBA W Tpaduku GYHKIUH IS
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pellieHus] ypaBHEHHM, HEPAaBEHCTB U 3ajlad C I[apaMeTpamu;
n300pakaTh Ha KOOPAWHATHOW IIJIOCKOCTH MHOYECTBA PEIICHHMA
ypaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOITHO OIIepUPOBATH TOHSATHSAMHU:
MOCJIEI0BATEIEHOCTD, apudmeTHyeckas nporpeccus,
reoMeTpudecKas nporpeccus, OECKOHEYHO yOBIBaromas
reoMeTpuyecKast nporpeccus; yMeHHe 3a71aBaTh

MOCJIeIOBATEILHOCTH, B TOM YHCJE C IOMOIIBIO PEKYpPEHTHBIX
dopmyu;

- yMeTb ONEepHpPOBaTh MOHATHUSMH: HENPEPHIBHOCTh (DYHKIIUH,
acUMIITOTHl rpaduka (QyHKIMM, NepBas M BTOpas MNPOU3BOAHAsS
(GyHKLIMH, TEOMETPUYECKUN M (PU3MUECKUI CMBICT NMPOU3BOAHOM,
nepBooOpa3Hasi, OIpEeNe/IeHHbII HHTErpaix; yMEHHE HaXOIUTh
acUMIITOTHI rpaduka (QYHKIMU; YMEHUE BBIYUCISATH MPOU3BOIHBIC
CYMMBI, TPOU3BEJCHHS, YACTHOTO W KOMIIO3UIUU (PYHKIUH,
HaXOJIUTh YpPaBHEHHE KacaTeJIbHOH K rpaduky (HyHKINY;

YMEHHE WCIOJIb30BaTh IMPOU3BOAHYIO JJIsI  WCCIEIOBAHUS
(GYHKUIMH, 1715 HAXOKACHUST HAWITYUIIETO PeIICHHs B MPUKIIAIHBIX,
B TOM YHCIIE€ COIMAJIbHO-3KOHOMHUYECKUX M (U3MUECKUX 3a/1a4ax,
JUIsL OTIPENENICHHUsI CKOPOCTU M YCKOPEHUS; HaXOJWUTh IUIOIAAN U
00beMbl (GUryp C TOMOIIbI0 HHTErpaia; MPHUBOAUTH IPUMEPHI
MaTeMaTHYECKOTo MO/JICINPOBAHUS c MIOMOIIBIO
b depeHInanbHbBIX YpaBHEHUH;

- yMeThb ONEpUPOBaTh IMOHATHAMU: KOMIUIEKCHOE 4YHCIIO,
CONpSDKEHHbIE KOMIUIEKCHBIE YHCIa, MOAYJIb M apryMEHT
KOMIUIEKCHOTO uucia, (GopMa 3alMCH KOMIUIEKCHBIX YHCEN
(reomeTpuyeckasi, TPUrOHOMETpUYECKasl U aredOpandeckas); yMeTb
MPOU3BOIUTh apupMETHYECKUE [JEHCTBUA €  KOMIUIEKCHBIMU
YHUCIaMU; TIPUBOAMTH IPUMEPHI HCIIOJIB30BAaHUS KOMIUIEKCHBIX
qHCen;

- yMeTh CBOOOAHO ONEPHPOBATH TOHATHAMHU: CpenHee
apudmernyeckoe, MenuaHa, HauWOOJbIIee W  HAaWMEHBIIEE
3HAYEHUs, pa3Max, IHCIEPCHsl, CTAHJAPTHOE OTKJIOHEHHUE JUIs
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OIHMCaHUs YHCIIOBBIX JAHHBIX; yMEHHE UCCJIE0BATh
CTaTUCTUYECKUE JaHHble, B TOM YHUCIE C IPUMECHEHHUEM
rpauyecKkux METOJOB M JIIEKTPOHHBIX CPEACTB; TpapuuecKu
HCCIIeIOBaTh COBMECTHBIE HAOIOACHUS C IOMOINBIO JHarpaMm
paccemuBaHus U JUHEWHON PETPECCUU;

- YMEeTh HAaXOJWUTh BEPOATHOCTH COOBITHUI C HCHOJIB30BAHUEM
rpadMuecKuX METOAOB; IPUMEHATH JJIS peIleHHs 3a1a9 (OPMYIIbI
CIIOKEHUsI W YMHOXEHHS BEpPOSTHOCTEH, (OpMydy TOIHOM
BeposATHOCTH, (opmyny bepHymin, kKomMOMHAaTOpHBIE (AaKTHl U
(opMyIbl; OLIEHMBATh BEPOSATHOCTH peallbHBIX COOBITHH; yMeHHE
OIIEpUPOBATh IOHATUSAMU: CiIy4aiiHas BEJIUYMHA, PACIpPENEICHUE
BEPOATHOCTEH, MAaTEeMATUYECKOE  OXMJIAHUE, JUCHEPCHA U
CTaHJAPTHOE OTKJIOHEHHWE CIIydyallHOM BEIMUYUHBI, (QYHKIUH
pacnpeneneHuss U IUIOTHOCTH PaBHOMEPHOTO, MOKa3aTeJIbHOTO U
HOPMaJbHOIO pachnpeiesieH!i; yMEHUE HUCIOJIb30BaTh CBOMCTBa
M3YYEHHBIX paclpeesieHuil s peleHusl 3ajad; 3HaKOMCTBO C
MOHATUAMU: 3aKOH OOJIBLIIMX YHCEN, METOAbl BbIOOPOYHBIX
HCCIIEIOBaHUI; YMEHUE MPHUBOJUTH NPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIINX YUCEN B IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSAX;

- yMeThb CBOOOJHO ONEpUPOBATh MOHATHAMM: TOYKA, IpsMasd,
IUIOCKOCTh, MPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH  Yroi,
JBYTPAHHBII  yroJI, TPEXTPAaHHBIA yroij, IepeceKaroluecs,
napajuleJIbHble M CKPELIMBAIOIIMECS NPSMBIE, NapauIeIbHOCTh U
NEPIECHIUKYIAPHOCTh MPSAMBIX M IIJIOCKOCTEH, Yrol MEkKIy
IOPSIMBIMHU, YIOJI MEXKIY IPSMON U IIJIOCKOCTBIO, YIOJI MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh IIPU DPELICHUM 3a]ay
U3ydeHHbIE (PAaKThl U TEOPEMBl IUIAHUMETPUHU; YMEHUE OLICHUBATb
pa3mepbl OOBEKTOB B OKPYXKAIOLIEM MHpPE; YMEHHE ONEpPUPOBATh
MOHSTHAMM: MHOT'OTPaHHHUK, cedeHue MHOT'OTpaHHHUKA,
NPaBWIBHBIM MHOTOTPAaHHMK, NpU3Ma, MNHpaMuaa, ¢urypa
MIOBEPXHOCTh BpAIICHUs, WINHAP, KOHYC, map, cdepa, pa3BepTKa
MIOBEPXHOCTH, CEYEHMs KOHYCa M IWIMHAPA, MapajljIeIbHBIE OCH
WIA OCHOBaHMIO, CEYEHHE Iapa, IUIOCKOCTh, Kacamomasics chepsl,
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LWINHAPA, KOHYCa; yYMEHHE CTPOMTb CEYEHHE MHOIOIPaHHUKA,
n300pakaTb MHOTOTPAHHUKH, (UIYpbl U MOBEPXHOCTU BPALIECHUS,
UX CEYEHHUs, B TOM 4YHCJIE C IOMOILUBIO 3JIEKTPOHHBIX CPEJCTB;
yMEHHE  TPUMEHATh  CBOWCTBA  I€OMETpUYECKUX  GUTYD,
CaMOCTOATEIBHO (POPMYJIUPOBATH ONPENEICHUS U3Y4aeMbIX QUTYD,
BBIIBUraTh TMIIOTE3bl O CBOMCTBAX M NPH3HAKAX I€OMETPUUECKUX
¢buryp, o00CHOBBIBaTb MJIM ONPOBEpPraTh MX; YMEHHE NPOBOIAMUTH
KJIaccuuKanuio (Guryp mo paszIM4YHbIM HPU3HAKAM, BBIIOJHSATH
HEOOXOIUMBIE JIOTIOJIHUTEIbHbIE TOCTPOCHHUS;

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMU: ILIOLIAb (QUTYPHI,
o0beM (urypbl, BeIMYMHA YIJIAa, PACCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSIHUE MEXIY MpPSIMbIMH, PAacCTOSIHUE MEXIy
IUIOCKOCTSIMM,  IUIoHmags  cdepbl, IUIOMAAb  IOBEPXHOCTH
IMpaMuabl, TPHU3MbI, KOHyca, ILWIMHApa, o00BeM  Kyo0a,
IOPSMOYTOJNIBHOTO  Mapajuleienunena,  MUPaMUAbI,  MPHU3MBI,
LWIMHApPa, KOHYca, 1apa; YMEHHUE HaXOJUTh OTHOLIEHHE 00BEMOB
MoTI00HBIX (UTyp;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHUAMH: JIBIKCHHE,
napajjielbHblii  TIEPEeHOC, CHUMMETpPHUS Ha IJIOCKOCTH M B
MPOCTPAHCTBE, TIOBOPOT, MpeoOpa3oBaHWe MOA00Us, TOM00HBIE
¢Gurypsl; yMeHue pacno3HaBaTh paBHbIE U MOA00HBIE (UTYPHI, B
TOM 4HCI€ B TPUPOJAE, HCKYCCTBE, AapXUTEKType; yMEHHE
HCTIOJIb30BaTh reoOMEeTpUYECKHe OTHOIIICHHH, HaXOJIUTh
TreOMETPUUECKUE BEIMUYMHBI (AJIMHA, YroJl, IUIOIa b, 00beM) MpHU
pelIeHNH 3a]ad U3 JIPYrux y4eOHbIX MPEIMETOB U U3 pealbHON
KU3HY,

- yMeTb CBOOOJHO ONEPUPOBATh MOHATHUAMU: MPSMOYTOJIbHAS
cucreMa KOOpPAWHAT, BEKTOp, KOOPAMHATBHI TOYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEJICHHE BEKTOpa Ha YHCIO,
pas3lokeHHe BeKTopa Mo 0a3ucy, CKaJspHOE IPOU3BEICHHE,
BEKTOPHOE TPOM3BEICHUE, YIOJ MEXIy BEKTOpaMH; yMEHHE
UCIIOJIb30BAaTh BEKTOPHBIH M KOOPAMHATHBIA METOA AJSl PELICHUS
reOMETPUYECKHX 3a/ad U 3a/a4 JPYruX Y4eOHBIX IPEIMETOB;
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ONepUpOBaTh MOHATUAMM: MaTpuua 2x2 u 3x3, ONpenenuTesib
MaTpHLbl, TEOMETPUYECKUIA CMBICI OITPEAETUTENS;

- yMETb MOJEJIMPOBaTh pEAIbHBIE CHTyallud Ha SI3bIKE
MaTeMaTHKH; COCTABIIATh BBIPAKEHUS, YPAaBHEHUs, HEPABEHCTBA U
HUX CHUCTEMBl IO YCIIOBHIO 3aJaud, MHCCIEN0BaThb IOCTPOCHHBIE
MOJIENIN C MCIIOJIB30BAHUEM ammapara ainreOpbl, HHTEPIPETUPOBATH
MOJIYYEHHBIA Ppe3yNbTaT; CTPOUTh MaTEeMaTHYECKUE MOJEIU C

IIOMOLIbI0 T€OMETPUYECKUX IOHATHH M BEIMYMH, pellarh
CBA3aHHBIE C HUMHU IPAaKTUYECKUE  3alayd; COCTAaBJIATH
BEPOATHOCTHYI0 MOZEIb M HUHTEPIPETUPOBATH  IOJYyYEHHBIN
pe3ynpTaT,  pelmaTh — IOPUKJIAgHBIE  33aJa4d  CPEACTBAMHU
MaTEeMaTUYECKOT0  aHajau3a, B TOM  YUCIE  COLMAJIBHO-

HKOHOMHUYECKOI0 U (PU3UYECKOr0 XapaKTepa;

- yMEHHE BbIOMpaTh MOAXOISLIMNA METOJ Ul peLICHUs 3ajJaui;
MOHUMAaHKUE 3HAYMMOCTU MAaTEMAaTHKH B M3Y4YEHUU IPUPOAHBIX U
OOILIECTBEHHBIX IIPOLIECCOB U SIBICHUH; yMEHHE pacIO3HABaTbh
NPOSIBJICHUE  3aKOHOB MAaTEeMAaTUKU B  HCKYCCTBE, yMEHHE
MIPUBOJUTh NPUMEPHl MATEMaTHYECKMX OTKPBITUH POCCHHCKOM M
MHUPOBON MaTEMaTU4YeCKON HAyKH

OK 02. Mcnons3oBath
COBpEMEHHBIE CPE/ICTBA TTOMCKA,
aHAJIM3a U UHTEPIPETAITUN
MH(bOpMaLUK, U
MH(POPMAITMOHHBIE TEXHOJIOTHH
LTSI BBITIOJTHEHHMS 327124
podeccuoHaATbHON
NeATeIbHOCTH

B oGmacTy IeHHOCTH HAYy4YHOTO MTO3HAHUS:

- c(OpMHUPOBAHHOCTb MHUPOBO33PEHMUS,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHUA HAyKH U OOLIECTBEHHOW IPaKTHUKH,
OCHOBAHHOTO Ha Jasnore KYyJBTYD,
CHOCOOCTBYIOIIEIO OCO3HAHUIO CBOEr0 MeECTa B
HOJHUKYJIBTYPHOM MHPE;

- OCO3HAaHHUE IICHHOCTU HAYYHOW JESITEIbHOCTH,

TOTOBHOCTH  OCYHIECTBISTH  HPOCKTHYIO |
UCCIIEI0BATENbCKYIO JesITeTbHOCTD
UHJIMBUIYaJIBHO U B TPYIIIE.

OBnanenune YHHUBEPCAIbHBIMU yueOHBIMU

M03HABATEIILHBIMU JIEHCTBUSMHU:
B) pabota ¢ nH}popmalmen:

- yMETb OIEpPUPOBATh MOHATHUSAMH: palMOHAIbHAS (QYHKIMA,
MOKa3aTeIbHas ¢$yHKIu, CTETICHHAs byHKLHS,
aorapugmuyeckast (GyHKIUS, TPUTOHOMETpHUECKHE (YHKINH,
oOpaTHble (D)YHKLIMH; YMEHUE CTPOUTh IpadUKU H3YyUYEHHBIX
(GyHKLUH, UCIOIB30BaTh rpa)uKU MPU U3YYEHHH MPOLECCOB U
3aBUCUMOCTEH, MNpH pPEIICHUH 3aJad U3 JAPYrux YydeOHbIX
IIPEIMETOB U 3a]1a4 U3 peaIbHOH KU3HU; BBIpAXKaTh (hopMyIamu
3aBUCUMOCTH MEX]ly BEIMUMHAMU;

- YMEThb ONEepUpOBaTh MOHATUSIMH: TOXJIECTBO, TOXXJIECTBEHHOE

npeoOpa3oBaHue, YPaBHEHHUE, HEPABEHCTBO, cucremMa
YPAaBHEHUI W HEPABEHCTB, pPAaBHOCWIBHOCTh YpPaBHECHMW,
HEPAaBEHCTB M CHCTEM, pALMOHAIBHBIE, HPPALMOHAIBHEIE,
[IOKa3aTeNbHbIE, CTEIICHHBIE, norapupmMHUYECKHe,

TPUTOHOMCTPHUUYCCKHUEC YPABHCHHA, HCPABCHCTBA W CUCTCMbI;
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- BJIaACTh HaBbIKaMHU IIOJIYUCHUA HH(bOpMaHHH nu3
HCTOYHMKOB PAa3HBIX THIIOB, CAaMOCTOSTEIHHO
OCYHECCTBIIATH ITOUCK, aHAJIN3, CHCTEMATU3alIHUIO U
MHTEPIPEeTANn0 MHGOPMAIMN PA3IHYHBIX BUIOB
1 GOpM TPECTABIICHUS;

- co3JaBaTh TEKCTHl B pa3NWYHbIX (popmaTax c
y4eTOM Ha3Ha4deHusT HH(OpMAIMM M LEJIEBOH
ayIUTOpUH, BBIOMpaAs ONTUMAIbHYIO (GopMy
MIPpEACTAaBJICHUA U BU3YyaJIU3alluU,

- OLICHUBATh JAOCTOBCPHOCTD, JICTUTUMHOCTDb
uHpOpMaIlUK, €€ COOTBETCTBHE IPAaBOBBIM U
MOPaJIBHO-ITHYECKIM HOpMaM;

- HUCIIONB30BaTh CPEACTBA HWHPOPMAIMOHHBIX M
KOMMYHHMKALIMOHHBIX TEXHOJIOTHH B pPELICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHu3allMOHHBIX  337a4 C  CcoOMIoIeHHEeM
TpeOOBaHMIA PrOHOMUKH, TEXHUKHU
0€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHHs,
IIPaBOBLIX u OTHYCCKUX HOPM, HOpM
nHGOPMAITMOHHOM 0€3011aCHOCTH;

- BJIAJICTh HAaBbIKAMH PACIIO3HABAHWA W 3alllUTbL
uHpopmaruy, HHGOPMAIMOHHON Oe30macHOCTH
JIMYHOCTHU

YMETh pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IOMOILBIO
pa3IMYHBIX IIPUEMOB; pELIATh YpPABHEHUs, HEPABEHCTBA M
CHCTEMBI C MapaMeTpoM; MPUMEHATh YpaBHEHHUs, HEPABEHCTBA,
HX CUCTEMBI JUISl PEIEHUS] MaTeMaTHYECKHMX 3a/1ad U 3a1ad U3
pa3IMYHBIX 00JacTel HAYKH U peajbHON )KU3HH,

- yMmMeTb CBOOOJHO ONEPUPOBATH MOHATHAMH: JBIKEHHE,
MapajuleNIbHbIi  MEPEHOC, CUMMETpUs Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MPeodOpa3oBaHue MON00US, TOAOOHbIE
¢Gurypsl; yMeTb pacro3HaBaTh paBHbIE U MOJIO0HBIE (UTYpHI, B
TOM 4YHCJI€ B TMPHUPOJE, HCKYCCTBE, apXHUTEKType; YMEThb
UCIIOJIb30BaTh ~ I€OMETPUYECKHE  OTHOLICHMs,  HaXOIUTh
reOMETPUUYECKHE BEJIMYHMHBI (AJIMHA, YroJl, IUIONIalb, 00BbEeM)
OpU pelIeHUuH 3aJad M3 JPYyrux Yy4deOHBIX INpeIMETOB U U3
pEabHOM KU3HU

OK 03. IInanupoBats 1
peaIn30BbIBATh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
IPeINPUHIMATENBCKYIO
NeSITeITbHOCTD B
npodeccuoHabHOM cepe,
UCIIOJIb30BaTh 3HAHUS 1O

B o0nactu 1yxOBHO-HPaBCTBEHHOTO BOCIIUTAHMS:
-- c()OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHWS,
TUYECKOTO TIOBEICHUS;

- CIOCOOHOCTh  OLEHHMBAaTh  CUTYyallMI0 |
IMPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTHUPYACH
Ha MOpPaJIbHO-HPABCTBCHHBLIC HOPMbI U IICHHOCTH,

- OCO3HaHWE JIMYHOTO BKJIaJa B IIOCTPOCHHUE
YCTOHYHMBOTO OYAyIIETO;

- OTBETCTBEHHOE OTHOIICHUE K CBOMM POIUTEIISIM
U (WIK) TPYTUM YJICHaM CEMbHU, CO3JaHUI0 CEMbHU

- YMCTH OIICpUpOBaTh HOHATUAMMU panOHaJIbHBIC,
HppalnoOHaJIbHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOI‘apI/I(i)MI/I‘{eCKI/Ie, TPUTOHOMCTPHUICCKHUC YpaBHCHUA u

HEPAaBEHCTBA, UX CUCTEMBI;
- YMCTHb OICPpUPOBATHL IMMOHATUAMHU: MHOI'OI'PAHHHUK, CCYCHUC
MHOTOTpaHHHKa, KyO, TapajuleJienuIe]l, Mpu3Ma, MUPaMHIa,
¢urypa ¥ TMOBEpXHOCTh BpPALICHUS, LIWINHAP, KOHYC, IIap,
chepa, cedeHus: GUTyphl BpAIICHHS, TUIOCKOCTh, Kacaromasics
cdepsl, MUINHIPA, KOHYCAa, IUIOMAb TTOBEPXHOCTH MHUPAMHUIBL,
MpHU3MBbl, KOHyCa, HWIMHJIpA, Iomanb chepbl, o0beM Kyoa,
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paBOBOW M (PMHAHCOBOIA
IPaMOTHOCTH B pa3IMYHbBIX
KU3HEHHBIX CUTYaLlUsX

Ha OCHOBE OCO3HAHHOIO TIPUHATUS IIEHHOCTEH
CEeMENHOMN KU3HU B COOTBETCTBUM C TPATUIIUSIMU
HapojaoB Poccuu;

OBnajieHue yHHMBEPCAIBHBIMU PETYISTHBHBIMU
IECUCTBUSIMH:

a) caMOOpTraHu3aIlns:

- CaMOCTOSATEIILHO OCYLIECTBIIATH
IO3HABAaTEJIbHYI0  JESTeNIbHOCTb,  BBISBIATH
npo0sIeMsl, CTaBUThb u ¢dbopmynupoBaTh
cOoOCTBEHHBIE  3aJaud B 0Opa3oBaTesIbHOU

ACATCIIBHOCTU U JXU3HCHHBIX CUTYAllUsAX,

- CaMOCTOATCIIBHO COCTAaBJIATH IJIaH PCIICHUA
IpoOJIeMBl C YYETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEATIOYTCHUIA;

- 1aBaTh OLICHKY HOBBIM CHTYAIIUsIM;
C1IocoOCTBOBaTh ()OPMHUPOBAHUIO M IPOSIBICHUIO
IIUPOKOW IPYAUIIMU B Pa3HBIX 00JNACTAX 3HAHUM,
IIOCTOSIHHO TOBBIIIATH CBOW 00pa30BaTENbHBIA M
KYJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb:

HCIIOJIb30BATh MPUEMBbL pe(i)JICKCI/II/I JJIs1 OCHKHU
CHUTYyalllu, BEIOOpA BEPHOTO PEIICHUS;

- YMCTb OLCHMBATL PHUCKU W CBOCBPECMCHHO
NPUHAMATH PEIICHUS 110 UX CHIKEHHIO;

NPSIMOYTOJIBHOTO — Mapajuiejenuneaa, NupaMuibl, MPU3MBIL,
HWIMHIpPA, KOHYCA, 1l1apa; YMEHHE H300pakaTh MHOTOTPaHHUKHU
U MOBEPXHOCTU BpaIleHUs, UX CEYEHHUS] OT PYKH, C IOMOILIbIO
YEPTEKHBIX HHCTPYMEHTOB M D3JIEKTPOHHBIX CPEICTB; YMETb
pacno3HaBaTb ~ CHUMMETPHIO B IIPOCTPAHCTBE;  YMETh
pacno3HaBaTh [IPaBUJIbHbIE MHOTOIPaHHHKHY;

- YMETh ONEpPUPOBATh MOHATUSAMHU: HPSIMOYToJIbHAs CUCTEMA
KOOpJUHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA,
CKaJSIPHOE IPOM3BEACHHE, Yrol MEXIy BEKTOpaMH, CymMma
BEKTOpPOB, NPOU3BEACHHE BEKTOpPa HA YHUCJIO; HAaXOAHUTh C
MOMOIIBIO U3yYEHHBIX (OPMYIT KOOPAWHATHI CEPEIMHBI OTPE3Ka,
paccTosTHUE MEXKAY ABYMsSI TOUKAMHU

OK 04. O¢pdexTuBHO
B3aMMOJIeHICTBOBATh U pabOTATh
B KOJIJIEKTUBE U KOMaH]1€

TOTOBHOCTb K CaMOpPa3BHUTHIO,
CaMOCTOSATENILHOCTU M CaMOOTIPEICNICHHUIO;
-OBJIaJICHHE HaBBIKAMHU y4eOHo-
WCCIIETIOBATENILCKON, MPOEKTHOW W COLHAIBHOU
JeTeIbHOCTH;

OBnanenune YHHUBEPCAIbHBIMU
KOMMYHUKAaTUBHBIMHU ﬂeﬁCTBHHMH:

0) COBMECTHASI IS TEIILHOCTD:

- TOHMMAaTh W WCIOJIb30BaTh MPEUMYIIECTBA

- YMeTb OHNEpUpOBaTb MOHATUSAMH: CIydyaillHbIl ONBIT U
cilyyailHOe COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMETh
BBIUUCIIATh BEPOATHOCTb C MCIOJIb30BAHUEM TIpadUuecKux
METOJIOB; TPHUMEHATh (OPMYNbI CIIOKEHUS W YMHOXKCHHS
BEpOSATHOCTEH, KOMOMHATOpHBIE (aKkThl u (GOpMynasl mpu
pelIeHNH 33/1a4; OIICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITHIL;
3HaKOMCTBO CO CIy4allHbIMU BEIMYMHAMH;, YMEHHE NPHBOAHNTH
HpUMEpPBI NPOSBIECHHS 3aKOHA OOJBIIMX YKMCEN B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;
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KOMaH/JHON U WHAUBHUIYAJIbHON pabOThI;

- IPUHUMATh LEIM COBMECTHOM JAESITENIbHOCTH,
OpPraHU30BbIBATh U KOOPAUHUPOBATH JEHCTBHUSA IO
€€ JOCTIKEHHUIO: COCTaBJIATh IUIAH JECHCTBUH,
pacupenenarb  poJld € Y4€TOM — MHEHUH
YYaCTHUKOB OOCYXIaTh Pe3ylbTaThl COBMECTHOM
paboThI;

- KOOpOMHHUPOBaTb M BBINOJHATH paboTy B
YCIIOBHSIX peanbHoro, BUPTYaJIbHOTO u
KOMOMHHMPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBJISAITb IO3UTUBHOE CTpPATErH4ecKoe
MOBEJEHUE B PA3IUYHBIX CHUTYalUsX, MPOSBISTH
TBOPUYECTBO u BOOOpaXkeHue, OBbIThH
VMHUIMATUBHBIM.

OBnaseHne YHUBEPCAIBHBIMU PETYISTUBHBIMU
JEUCTBUSIMHU:

- yMeTb CBOOOJHO ONEpPUPOBATh MOHATUAMU: CTEHEHb C IEJIBIM
IoKa3aTejleM, KOpPEHb HaTypajlbHOM CTENEHH, CTENeHb ¢
pallMOHANbHBIM TIOKa3aTelleM, CTENeHb C JeHCTBUTEIbHBIM
(BemIeCTBEHHBIM) TIOKa3aTesieM, Jiorapudm dYucia, CHHYC,
KOCHHYC U TaHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOIHO OIEPHPOBATH MOHATHAMHU: TpaduK (yHKITHH,
oOpatHas  QyHKIOWSA, KOMIIO3WIUS  (YHKIUH, JWHEHHAs
¢GyHKuuMs, KBagpaTuuHas (YHKIMS, CTENeHHas QYHKIUS C
HeaplM  IIOKa3aTesleM,  TPUTOHOMETpUYeckue  (pyHKIUH,
oOpaTHble TpPUTOHOMETpHUYECKHE (YHKIMH, IOKa3aTejabHas H
agorapupmuyeckas  (QyHKIMM; yMEThb CTPOUTh  TI'paduKu
(GyHKLUH, BBIOJIHATH IpeoOpa3zoBaHus TpapuKoB GYHKIHIL;

- yMeThb HCNOJIb30BaTh TIpaduku (QyHKIMHA I8 U3ydeHHUs
MPOIIECCOB M 3aBUCUMOCTEW NpPU PELICHWH 3a/1ad U3 JPYyTUx
y4eOHBIX TIPEAMETOB W W3 pEalbHOM JKWU3HU; BBIPAXKATH
(hopMynaMu 3aBUCIMOCTH MEKIY BeTHUNHAMH;

- CBOOOJHO OIEPUPOBATH TOHATUSMHU: YETHOCTh (DYHKIHH,
NEPUOTUYHOCT  (DYHKIMH,  OTPAaHUYEHHOCTh  (YHKIUH,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpeMyM (DyHKIMH, HAUOOJbIIEEe U
HauMEHbIIee 3HAa4YeHUs (QYHKIUHM Ha MPOMEXKYTKE; YMETh
MIPOBOJUTH UCCIIEI0OBaHUE (PYHKITUH;

- YMeThb HCIOJB30BaTh CBOWCTBA W Tpaduku (QYHKIUNA IS
pelieHnss ypaBHEHHH, HEPAaBEHCTB M 3ajad C IapaMeTpamu;
n300pakaTh Ha KOOPAMHATHON INIOCKOCTU MHO>KECTBA PEILIEHUH
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05. OcymiecTBIIsATh YCTHYIO
1 IMCbMEHHYI0 KOMMYHUKALIAIO
Ha TOCYJApPCTBEHHOM S3BIKE
Poccuiickoit denepanyu ¢
Y4ETOM OCOOEHHOCTEN
COLIMAJTIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

B o0mmactu 3¢TeTHYECKOro BOCIIUTAHMSL:

- 3CTETHYECKOE OTHOIICHUWE K MHUPY, BKJIIOYAS
ACTETHKY ObITa, HAYYHOTO ¥ TEXHHYECKOTO
TBOpYECTBa, CIIOpTa, TPyda H OOIECTBEHHBIX
OTHOIIICHUH;

- CIOCOOHOCTh BOCIPHHHUMATh Pa3IMYHBIC BUIBI
WCKYCCTBa, TpPagullMd W TBOPYECTBO CBOErO0 H
JIPYrUX HapoJOB, OLIyLIaTb 3MOLKMOHAIBLHOE

- YMETb ONEPUPOBATh MOHATHIMHU: CpeliHee apupMETHUECKOE,
MeJuaHa, HauOoiblllee M HAUMEHbLIEe 3HAYEHUs, pa3Max,
THCTIEpCHs, CTAaHAApPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YyMEHHE  W3BJICKaTh,  HMHTEPIPETUPOBATH  WHGPOPMAIHIO,
MPE/ICTaBICHHYI0 B TaOmWIax, Ha JuarpaMMmax, rpadukax,
OTPaXKAIOIyI0 CBOMCTBA pEaJbHBIX IPOLIECCOB WU SIBJICHUH;
MIPEJCTaBIATh MH(OPMAIMIO C TTOMOIIBIO TAOJUI] M TUATPaMM;
HCCIIeIOBaTh CTATUCTHYECKHE JaHHbIE, B TOM 4HCIE C
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BO3/IEHCTBUE UCKYCCTBA;
- Y6C)KI[CHHOCTL B 3HAYUMMOCTH JIA JIMYHOCTHU U
oOmiecTBa  OTEYECTBEHHOTO M MHPOBOIO
HCKYCCTBA, STHUUECKUX KYJIbTYPHBIX TPAIUIHNA U
HApOJHOTO TBOPYECTBA;
- TOTOBHOCTh K CAaMOBBIPKEHHIO B Pa3HBIX BHAAX

UCKYCCTBa, CTpPEMJICHHME MpOSBIATH KauecTBa
TBOPUYECKOI JTMYHOCTH;

OBnanenue YHHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMH JICHCTBUSMU:

a) oOIIeHue:

- OCYLIECTBJIATh KOMMYHHKALMM BO BceX cdepax
JKU3HU;

- pacrio3HaBaThb HCBep6aJ'IBHbI€ cpeacTtBa
O6H_ICHI/I$I, INOHUMATh 3HAYCHHC  COLMAJIbHBIX
3HAKOB, paciio3HaBaThb OpCAINTOCHIIIKH

KOH(JIUKTHBIX CUTYallUH U CMSATYATh KOH(IUKTHL;
- pa3BEepHYTO U JIOTMYHO H3JIarath CBOIO TOYKY
3pEHMS C UCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

MPUMEHEHHEM TpadUUEeCKUX METOJIOB U AJIEKTPOHHBIX CPEICTB;
- YMEThb ONEPHUPOBATh MOHATHSIMHU: TOUKA, MpsiMas, MIOCKOCTh,
IIPOCTPAHCTBO, IBYTPAHHBIN YrOj, CKpELIMBAIOLIMECS MPSIMBIE,
MapajuIeIbHOCTh M INEPHEHAMKYJIIPHOCTh  IPSIMBIX H
IJTIOCKOCTEM, Yroid MEXAY NIPSIMBIMH, YIOJd MEXAY NPSIMOU H
IJIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSMH, PACCTOSTHUE OT TOUYKH
0 TUIOCKOCTH, pAacCTOSHUE MEXAY NPSAMBIMH, PacCTOSHHE
MEXKIY IJIOCKOCTSIMU;

- YMETb UCIOJIb30BaTh MPH PEIICHUH 3ajjau U3ydeHHbIe (PaKThl U
TEOpEeMbI IUIAHUMETPUHU; YMEHHE OLICHUBATh Pa3Mepbl OOBEKTOB
OKPY2KAOILEr0 MUpa

[1K 1.2. Opranu3oBbIBaTh
[TPOLIECCHI CKIAJAUPOBAHUS U
rpy3onepepaboTKH Ha CKIAJE.

B gactu Tpy10BOro BOCIUTAHUSA:

- TOTOBHOCTb K TpPYAY, OCO3HAHHUE ILIEHHOCTH
TPYAOTIOOUS, - UHTEPEC K PasNuYHbIM cepam
pOoECCHOHAIBHON JIeATEITbHOCTH, CBSI3aHHBIM
C MaTeMaTUKOMN U €€ NPUII0KEHUSIMH,

-yMEHHE  COBEpIIaTh OCO3HAHHBIA  BBHIOOP
Oynymeit  mpodeccuu U pealn30BHIBATh
COOCTBEHHBIE KN3HEHHEIE IIJIaHBbI,

-TOTOBHOCTb u CIIOCOOHOCTH K
MaTeMaTU4ECKOMY 00pa3oBaHUIO u
caM000pa30BaHMI0 HA TPOTSDKEHHHM — BCE
KHU3HH,

-FOTOBHOCTb K aKTUBHOMY YYaCTHUIO B PCHICHUHA
NPaKTUIECKUX 3a1ad MaTeMaTHIeCKOM

- CBOOOZIHO ONEepUpPOBaTh MOHATHSAMU: PALlMOHAIILHOE YHUCIIO,
OeckoHeUyHast IepruoIHYecKast IIpo0Bb, IIPOLICHTBHI,
UPPALMOHAIILHOE 4YHUCJIO, MHOXECTBA pPAlUOHAIbHBIX U
JNEUCTBUTENIBHBIX YHUCEN, MOAYJb JCHCTBUTEIBHOTO YHCIIA;
MPUMEHATH JAPOOM M TMPOLEHTHI AJS PELICHUs MPUKIIAJIHBIX
3a7a4 U3 Pa3JIMYHbIX OTpaciied 3HAHWM W PEAIbHOW JKHU3HU;
OPUMEHATh  NPUOMIKEHHBIE  BBIYMCIICHUS, IIpaBUIIa
OKpYTJIEHUS, IPUKUIKY U OLIEHKY pe3yJbTaTa BBIYUCIICHU;
CBOOOJHO OMNEpUPOBaTH MOHATHUEM: CTENEHb C LEJIbIM
MOKa3aTejaeM, MCIONb30BaTh MOAXOASIYI0 (opMy 3amucu
JNENCTBUTEIIBHBIX YHUCEII I PELICHUS NIPAKTUYECKUX 3a1a4 U
Mpe/ICTaBICHHs JaHHBIX; CBOOOJAHO ONEPUPOBATH MOHATHUEM:
apu(MeTHUECKUIl KOpEeHb HATypaJIbHOM CTENEeHH; CBOOOIHO
ONEPUPOBATh  IOHSATHUEM: CTENEHb C  PAlMOHAIBHBIM
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HAIPaBIEHHOCTH;
OsnajieHne YHUBEPCAIbHBIMU
HO3HABATEIEHBIMH JACHCTBUSMH:
a) 0a30BbIe UCCIIEOBATEIBCKUE ICHCTBUS:

- UCIIOJIb30BATh BOIIPOCHI KaK
UCCJIEIOBATENIbCKUN  MHCTPYMEHT  IMO3HAHUS,
dbopMynupoBaTh  BOIPOCHL,  (QPUKCUPYIOIIHE
MpoTUBOpEYHE, TMpobiieMy,  yCTaHABIUBATh
HUCKOMO€ M JaHHOe, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

- MPOBOJIUTH CAMOCTOSITENILHO CIUTAHWPOBAHHBIN
HKCIIEPUMEHT, UCCJICIOBAHUE IO YCTAHOBIICHUIO
OCOOCHHOCTEl ~ MaTeMaTH4ecKoro  OOBeKTa,
SIBJICHHSI, TIPOLIECCA, BBIABJICHHUIO 3aBUCHUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

- CaMOCTOSTENHHO (HOPMYITUPOBATH 000OIIEHMS
M BBIBOJABI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IeHuS, HCCJIEIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTh ~ TOJIYYEHHBIX  PE3YJIbTATOB,
BBIBOJIOB M 000O0IIECHU;

- TOPOTHO3UPOBaTh  BO3MOYKHOE  pa3BUTHE
Mpoliecca, a TakKe BBIJIBUTATH MPETOIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIOBUSX;

0) COBMECTHasI IESITEIbHOCTD:

- MOHMMATh W HCIOJb30BaTh MPEUMYILECTBA
KOMaHJAHOW W WHIUBUAYyaJIbHOW pabOThl Npu
pelieHny Y4eOHBIX 3aJay, MPUHUMATH Il
COBMECTHOM  JIEATENbHOCTH,  IUIAHUPOBATH
OpraHU3aIIIo COBMECTHOM paboThl,
pactpenensiTtb BUIb PabOT, JOTOBAPUBATHCA,
o0CyXJaTh TIPOLECC W pe3ylnbTaT paboThl,
000011aTh MHEHUS HECKOJIILKUX JIONEH;

y49eOHBIMU

1oKa3aTeseM; CBOOOHO ONEPUPOBATH MOHATHIMHU: JIOTaprupm
qHcia, ASCATUYHBIE W HAaTypallbHbIE JOTapu(MbI; CBOOOIHO
ONEpPUPOBATh TOHATUSIMU: CHHYC, KOCHHYC, TaHIEHC,
KOTaHT€HC YUCIIOBOTO apryMEHTa; ONEPUPOBATH MOHSATUSMHU:
apKCUHYC, apKKOCUHYC U apKTaHT'€HC YHCIIOBOTO apryMEHTa;
- CBOOO/IHO ONEpUPOBATh MOHATHAMU: HATYPAIbHOE H ILIEI0E
YHCIIO, MHOXXECTBA HATypalbHBIX U  LENBIX YHCE,
UCTIONIB30BaTh MPHU3HAKH JeMUMOCTH wnenbix uucen, HOJ|
u HOK HatypanbHBIX YuCeln AJs pelleHus 3aa4, IPUMEHSTh
anroput™M  EBKnMma; cBOOOJHO ONEpHPOBATH TMOHATHEM
ocTaTka MO MOMYNIO, 3alUChIBaTh HATypajJbHBIE YUCIA B
Pa3IMYHBIX TO3MIMOHHBIX CHUCTEMax CYHCICHHS; CBOOOTHO
OTIEpUPOBATH MOHATUSMU: KOMILJIEKCHOE YHCIO ¥ MHOYKECTBO
KOMIUIEKCHBIX YHCEll, TPEACTaBISITh KOMIUIEKCHBIE YHClia B
anredpanveckoil ¥ TPUTOHOMETPHUUECKON (opMe, BHITIOTHATh
apudMeTHYeCKre oOlepalud ¢ HAMH M H300paxaTh Ha
KOOPAMHATHOM MIIOCKOCTH;

- cBOOOJHO  ONEpUpPOBATH
CTEpEOMETPUU TIPU  PEUICHUH
MaTEeMaTHYECKUX  PACCYXIACHHH, TPHUMCHITh aKCHOMBI
CTEpEOMETPUU U CIEACTBUS U3 HUX TPU PElICHUU
TEOMETPUYECKUX  3a7a4y; KiIacCH(UIUpOBaTh B3aUMHOE
pacroNoKeHUE TMPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOHO OTMIEpUPOBATH MOHSATUSIMU, CBI3aHHBIMH C yTJIAMU B
MPOCTPAHCTBE: MEXAY NPSIMBIMH B TIPOCTPAHCTBE, MEXTY
MPSIMON U TUIOCKOCTBIO; CBOOOIHO OMEPUPOBATH MOHITUSIMH,
CBSI3aHHBIMH C MHOTOTPaHHHKAaMH; CBOOOJHO pacrio3HaBaTh
OCHOBHBIE BHJBl MHOTOTPAaHHHKOB (TpU3Ma, MHUPaMH]A,
MPSIMOYTOJIBHBIN TapajuieNienuIie]l, Ky0); KiIacCupUIUpoBaTh
MHOTOTPAaHHUKH, BbIOWMpas OCHOBaHUS sl KIACCU(PUKALINU;
CBOOOZHO  OMEpUpOBaTh MOHITHSIMHM, CBSI3AHHBIMH  C

IIOHATUAMU
3aa4 MU MPOBCACHUU

OCHOBHBIMHA
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- Yy4acTBOBaTh B TIPYINMOBBIX (hopMax pabOThI
(oOcyxnmeHus, OOMEH MHEHUH, «MO3TOBBIC
HITYPMb» M HHBIC), BBINOJHATH CBOI YacTh
paboTbl U KOOPJAMHUPOBATH CBOU JIEUCTBUS C
JPYrUMU  WICHAMHM  KOMAaH[bl, OLICHUBATH
KaueCcTBO CBOETO BKJIaJa B OOLIUN MPOAYKT IO
KpUTEpUIM, CHOPMYIUPOBAHHBIM yUYaCTHUKAMU
B3aUMO/JICHCTBUA.

OBnaneHue YHUBEPCAIBHBIMU DPEryJIATUBHBIMU
JeUCTBUSMU:

B) CaMOOpraHU3alus:

- COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/1a4H,

- BBIOMpATh CIOCOO pemieHuss C  y4EToM
HMEIOIIHXCS pecypcoB u COOCTBEHHBIX
BO3MOXKHOCTEH,

- ApryMEHTHPOBATb U KOPPEKTHPOBATh BapPUAHTHI
peleHuii ¢ yuéToM HOBOM MH(POPMALIUH.

CEUECHHMEM  MHOIOI'DAaHHUKOB  IIJIOCKOCTBIO;  BBINOJIHATH
napajuiesIbHOE, LIEHTPAJILHOE U OpPTOrOHAJILHOE
IPOEKTHUpPOBaHWE  (QUIYp Ha  IUIOCKOCTb,  BBINOJIHATH
n3o0paxkeHus: (QUIyp Ha IUIOCKOCTH; CTPOUTH CEUYCHUS
MHOTOI'PaHHMKOB  Pa3JIMYHBIMH  METOJaMH, BBINOJIHATh
(BBIHOCHBIE) IUIOCKHME YEepTeXH M3 PHUCYHKOB IPOCTHIX
00BbEMHBIX (GUIYp: BUJ CBEpXY, COOKY, CHU3Y; BBIUUCIATH
IUIOIIAM  TOBEPXHOCTEW  MHOIOIPAaHHUKOB  (IIpU3Ma,
nupammia), FreOMETPUUYECKUX Tel C MpUMEHEHHEM (HopMyl;
CBOOOJHO  ONEpUPOBATH  MOHATHUSMH: CHMMETpUS B
IPOCTPAHCTBE, LEHTP, OCh U IUIOCKOCTh CUMMETPHH, LIEHTP,
OCb W IUIOCKOCTb CHMMETPHUH  (UTYpPBI; CBOOOIHO
OINEpPUPOBATH MOHATUSMH, COOTBETCTBYIOLIUMH BEKTOpaM M
KOOp/JIMHATaM B TPOCTPAHCTBE; BBIOIHATH JEHCTBUS Hal
BEKTOpaMM;  pemaTb  3aJaud  Ha  J0Ka3aTeJIbCTBO
MaTeMaTHIECKUX OTHOIICHUHN " HaXOXKJICHNE
TE€OMETPUUECKUX BEJIIMYMH, MPUMEHSS H3BECTHBIE METOMbI
IpU pEUIeHHd MaTeMaTHYeCKHX 3a7ad IOBBIIICHHOTO U
BBICOKOTO YPOBHSI CJIOXHOCTH; HpPUMEHSTh MpocTeiIne
MPOrpaMMHBIE CPEJCTBA U AJIEKTPOHHO-KOMMYHUKAIIUOHHBIE
CHUCTEMBl TIPH  PEIIEHUH CTEPEOMETPUYECKHUX  3ajad;
W3BJI€KaTh,  NpeoOpazoBbIBaTh W HMHTEPHPETUPOBATH
nHPOpPMALIMI0O O  TMPOCTPAHCTBEHHBIX  T'€OMETPUYECKHX
¢durypax, NpeNCTaBICHHYI0 Ha 4YepTexax U pPHUCYHKax;
MPUMEHSTH MOJyYeHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U
aHATM3UPOBATh peallbHbIE CHTYAllld, IPUMEHSITh N3ydeHHBIE
MOHATUS B TpOIEcCe TOMCKA PEHICHUS MaTeMaTHYeCKH
chopMyTUPOBAaHHON TPOOJIEMBI, MOJIETUPOBATH pEATbHBIC
CUTyallud Ha SI3bIKE€ T€OMETPUH, UCCIIEA0BAaTh MMOCTPOSCHHBIE
MOJIEJIN C HCIHOJIb30BAHMEM TI'E€OMETPUUYECKMX TOHATHH U
TEOpeM, ammapara aiareOphl, pemarb MPaKTHUYECKUE 3a/1a4H,
CBSI3aHHBIE C HAaXOXKJICHHUEM TI€OMETPUUYECKUX BEJIHYUH;
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UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTamax pa3BUTHS
TeOMETPUHM KaK COCTaBHOM YacTh (yHAaMEHTa pa3BUTHUS
TEXHOJIOTUH,

- CBOOOJHO OMNEPUPOBATH TOHATHUSMHU, CBSI3AaHHBIMH C

HWIAHAPUYECKOMH, KOHUYECKOU u chepudeckoit
[IOBEPXHOCTSAMH, OOBSICHATH CHOCOOBI
MOJIYYEHUS;0IIepUPOBATh MOHATUSAMH, CBSI3aHHBIMU C TeJIaMU
BpalllCHUS: LUJIMH]IPOM, KOHYCOM, cepoii u

IapoM;paclio3HaBaTh Teja BpalleHHs (LHIUHIP, KOHYC,
chepa u map) U OOBACHATH CIOCOOBI TOJYYCHHS Tel
BpaIICHU;KJIaCCU(QUIIMPOBATh  B3aUMHOE  PACIOJIOKEHHE
chepbl M IUIOCKOCTH;BBIYHCIATH BEJIWYHHBI DIIEMEHTOB
MHOTOTPaHHHKOB M TeJ BpalleHHUs, O0bEMBI M ILIOMIAAN
MOBEPXHOCTEH  MHOTOTPAaHHHKOB W  TEJl  BpalICHHSA,
reOMETPUUECKUX Tell C MpUMEHEHHEeM (OpMYyIT;CBOOOIHO
OTIePHPOBATH OHATHSIMH, CBI3aHHBIMU C KOMOWHAIMSIMH TEIT
BpAIEHUs U MHOTOIPaHHUKOB: MHOTOTPAHHUK, BIMCAaHHBIN B
chepy u onucaHHbli okosio cdepsl, chepa, BOUCaHHAs B
MHOTOTpPAaHHUK  WJIM  TeJIO  BpallleHUs;  BBIYUCIATH
COOTHONICHUS MEXAYy IUIOMAIsIMH  TIOBEPXHOCTEH U
00BbEMaMu MOOOHBIX TeN; U300pakaTh U3ydaeMble (UTYpHI,
BBHITIOJTHATh (BBIHOCHBIE) IJIOCKHAE YEPTEKHM W3 PUCYHKOB
IPOCTBIX OOBEMHBIX (GUIyp: BHJ CBEpXy, COOKY, CHH3Y,

CTPOUTh CeueHus TeN BpallleHNUS; U3BJIEKATb,
MHTEPIPETHPOBaTh M MNpeoOpa3oBhIBaTh HHPOPMALHUIO O
MPOCTPAHCTBEHHBIX FeOMETPUUYECKUX ¢urypax,

NPEJCTaBJICHHYI0 Ha 4YepTe)KaX M PHUCYHKAX; CBOOOTHO
ONEpHUPOBATH TOHATUEM BEKTOP B IPOCTPAHCTBE, BBINIOJIHATH
orepaiuy HaJl BEKTOpaMH; 33J1aBaTh TNIOCKOCTh YPaBHCHHEM
B JICKapTOBOW CHCTEME KOOPIWHAT; PeliaTh TeOMETPUICCKHE
3aa4u Ha BBIYUCICHUC YIJIOB MCXKAY MNOpPAMBIMA U
TUIOCKOCTSIMU, BBIYHCIICHHE PACCTOSIHUA OT TOYKH JIO
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IJIOCKOCTH, B  LEJIOM, Ha NPUMEHEHUE BEKTOPHO-
KOOpJMHATHOIO  METoJa IpU  pPELIEHUH;  CBOOOIHO
ONEPUPOBATh MOHATHSIMHU, CBSI3AHHBIMU C JBHUKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JBHUKCHHUH; BBINOJIHATh
M300paXeHUs MHOTOIPAaHHUKOM M TeJl BpalleHHUs Ipu
MIapaJUIEJIbHOM ~ IIEPEHOCE,  LEHTPAJIBHOM  CHUMMETPHH,
3epKaJIbHOW CUMMETPUM, IMpPU IOBOPOTE€ BOKPYI MPSAMOU,
npeodpazoBaHus o 00us; CTPOUTH cedyeHus
MHOTOIPAaHHUKOB U Te€J BpAIlCHUS: CEYEHUS UUIMHAPA
(mapanenbHO W NEPHNEHIAUKYJISAPHO OCH), CEYEHMsI KOHyca
(mapannenbHOE OCHOBAHHIO U MIPOXOJSIIEe Yepe3 BEPIINHY),
CEYEeHHM I1apa; UCIO0Ib30BaTh METO/bI IOCTPOCHUS CEYEHUM:
METOJ CIEA0B, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METO]
IIEPEHOCA CEKYIEH IIOCKOCTH; TOKa3bIBaTh T€OMETPUYECKUE
YTBEP)KICHUSI;, MPUMEHATh TIeoMeTpuueckue (akTel JJis
pelIeHUsT CTEPEOMETPUYECKHUX 3a4ad, IPEeAnoararonimx
HECKOJIBKO WIaroB pEIUEHHs, €CIU YCIOBUS NPUMECHEHUS
3aJaHbl B SBHOM M HEsIBHOW (¢opme; pemiaTh 3aJadyd Ha
JI0Ka3aTeNIbCTBO MaTEeMaTUYECKUX OTHOLLIEHUN u
HaxOXKJICHHE  TEOMETPUYECKHX  BEIWYMH;  IPUMEHSATH
IIPOrPaMMHBIE CPEICTBA U JJIEKTPOHHO-KOMMYHUKAI[UOHHBIE
CHCTEMBl IIPM  PEIICHHMM CTEPEOMETPUYECKUX  3aJ]1ad;
[IPUMEHSATDH IIOJIyYCHHBIC 3HAHUS HA NPAKTUKE: CPAaBHUBATh,
aHAIM3MpOBaTh M  OLICHMBAaTh  peaJbHbIE  CUTYyalluH,
[IPUMEHATh H3Y4YEHHBIC IIOHATHs, TEOPEMBI, CBONCTBA B
rporiecce MTOUCKA penieHus MaTe€MaTHYECKH
chopMyIMPOBAHHOM MPOOIEMBI, MOJAEIMPOBATH peallbHBIC
CUTyalluu Ha SI3bIKE T€OMETPHUH, UCCIEN0BATh IMOCTPOCHHBIE
MOJECIIA C MCIOJB30BAHUEM TE€OMETPUYECKUX IIOHATHH U
TEeopeM, ammnapara aiareopbl, pemarh IpPaKTHUYEeCKUe 3aJaui,
CBS3aHHBIE C HAaXOXICHUEM TIEOMETPUYECKUX BEIUYUH;
UMETh TpEACTaBICHUS 00 OCHOBHBIX JTanax pa3BUTHUS
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r€OMETPUU KaK COCTaBHOM dYacTh ¢yHIAMEHTa pPa3BUTHS
TEXHOJIOTUH.

[1K 3.1. IlnanupoBarts,
[1OArOTaBIUBATh U
OCYILECTBIIATH IIPOLIECC
[1EPEBO3KHU IPY30B.

B dactu Tpy10BOro BOCIUTAHUSA:

- TOTOBHOCTb K TpPYAY, OCO3HAHHUE LIEHHOCTH
TPYIOIOOMS, - UHTEpEC K pas3audHbIM cepam
MpOPECCUOHAIBHON JI€ATEIbHOCTH, CBSI3aHHBIM
C MaTEMaTUKON U €€ MPUITOKECHUSIMHU,

-yMEHHE  COBEpIIaTh OCO3HAHHBIA  BBIOOP
Oynymeii  mpodeccun U pealr30BHIBATH
COOCTBEHHBIC JKU3HCHHEIC IIAHEI,

-TOTOBHOCTb n CIIOCOOHOCTD K
MaTeMaTUYECKOMY 00pa30oBaHUIO u
caM0ooOpa30BaHMIO Ha MPOTSHKEHUU  BCeH
JKU3HU,

-TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU

MPAKTUYECKHUX 3a7a4 MaTeMaTUYECKOM
HaIIPaBJIEHHOCTH;
OBnanenue YHHUBEpCAIbHBIMU y4eOHBIMU

IIO3HaBAaTCIIbHBIMHU HCﬁCTBHHMHZ

a) 6a30BBIC UCCIIEOBATEIHCKUE EHCTBUS:

- UCIIOJIb30BATh BOIIPOCHI KaK
WCCIICIOBATCIILCKAN ~ MWHCTPYMEHT  ITO3HAHUSA,
dbopMynupoBaTh  BOIPOCHL,  (PUKCUPYIOIIHE
MpOTHBOpEYHE, TMpoOJeMy,  yCTaHABIUBATh
HUCKOMO€ H JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMeHTUPOBATE CBOXO MIO3UIUI0, MHEHHUE;

- MPOBOJIUTH CAMOCTOSITENILHO CIUTAHUPOBAHHBIN
AKCIEPUMEHT, HCCIIEJIOBAHUE IO YCTAHOBJICHHUIO
OCOOCHHOCTEl ~ MaTeMaTH4ecKoro  OOBeKTa,
SIBIICHHS, TIPOIECCa, BBISBICHHIO 3aBUCUMOCTEH
MEXy 00BEKTaMH, SIBICHUSMH, POIIECCAMU;

- CaMOCTOSATEIHHO (HOPMYIUPOBATH 000OIICHHS

- cBOOO/IHO ONEPUPOBATH MOHATUSMU: PALMOHAILHOE YHCIIO,
OeckoHeuHast nepuoinyecKas Jpo0Bb, MIPOLICHTHI,
UPPALMOHAIBHOE YHUCIIO, MHOXECTBA palUMOHAIbHBIX U
JICAUCTBUTEIbHBIX YHUCEN, MOAYJIb JEHCTBUTEIBHOIO YHCIIA;
OPUMEHSATh JPOOU U MPOLEHTHI JUIS PELICHUS MPHUKIATHBIX
3a7a4 U3 Pa3JIMYHbIX OTpacield 3HAHWM M PEAIbHOW JKH3HU,
OPUMEHATh  NPUONMKEHHBIE  BBIYHUCIICHHUS, npaBuia
OKPYTJICHUS, IPUKUIKY U OICHKY pe3yJibTaTa BBIYUCICHUI;
CBOOOZHO OIEpUpPOBaTh IMOHSATHEM: CTEHNEHb C IEJIbIM
MOKa3aTesieM, HCIOJb30BaTh MOAXOMAANIYI0 (OpMy 3amucu
JEUCTBUTEIIbHBIX YHCEIT ISl pELICHUS MPAKTUYECKUX 3a]1a4 U
TIPEACTABICHUS JIAaHHBIX; CBOOOHO ONEPUPOBATH MOHATHEM:
apudmeTHuecKuii KOpeHb HATYpalbHOU CTEeNeHH; CBOOOIHO
OTIepUpPOBATh  TOHSATHEM: CTEMEHb C  PaIlMOHAIBHBIM
noKa3aTtesiemM; CBOOOTHO OMEPUPOBATH MOHATHIMHU: JIOTaprupM
YHuCla, NEeCATUYHBIE W HaTypaJbHbIE JOTapu(MbI; CBOOOIHO
ONEepUpOBaTh MOHATHUSMU: CHUHYC, KOCHHYC, TAaHIEHC,
KOTAHI€HC YUCJIOBOTO apryMEHTa; ONEpPUPOBATH MOHATHUSIMU:
ApPKCUHYC, ApPKKOCUHYC U APKTAaHT€HC YUCIOBOIO ApIryMEHTa;

- CBOOOJIHO OTEpUPOBAThH MOHATHSAMH: HATYpaIbHOE H IIEJI0
YUCJIO, MHOXECTBA HATYpPaJbHBIX W  ULEJIbIX  YHUCEN,
WCIIONB30BaTh TPHU3HAKH JeauMOoCTH menbix uucen, HOJ]
u HOK narypasibHBIX uncen sl penieHus 3a1a4, IpUMEHsTh
anroput™M EBKkimma; cBOOOAHO OMEpUPOBATH TOHITHEM
OoCTaTKa IO MOJYJI0, 3alKMChIBATh HATypajbHbIE YHUCIA B
pPa3IUYHBIX TTO3UIIMOHHBIX CHCTEMax CYHCIICHHs; CBOOOIHO
ONEepUPOBATH MOHATUAMU: KOMIIJIEKCHOE YHUCIIO U MHOKECTBO
KOMIUIEKCHBIX YHCEN, MPEICTaBIATh KOMIUIEKCHBIE YUCa B
areOpandeckoil 1 TPUTOHOMETPUIECKOH (hopMe, BBITIOIHATh
apudMETHYECKHE Olepalid ¢ HUMH H H300paxkaTh Ha

49




W BBIBOJABI IO pe3yjbTaTaM IPOBEAEHHOTO
HaOJIIOICHUS, UCCJIEI0BAHMS, OILICHUBATh
JIOCTOBEPHOCTh ~ IOJIYYEHHBIX  PE3YJIbTATOB,
BBIBOJIOB M 0000IIICHUIA;

- TIPOrHO3UMPOBaTh  BO3MOXKHOE  pa3BUTHE
Mpoliecca, a TaKK€ BBIIBUTATH MPETOIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIOBUSX;

0) coBMECTHasl I€SITEIIbHOCTD:

- MOHMMATh W HCIOJb30BaTh MPEUMYILECTBA
KOMaHJHOM W WHIUBUAYaJIbHONH pabOThl Npu
pelieHnr Y4eOHBIX 3a/Jay, MPUHUMATH Ielb
COBMECTHOM  JIE€ATEIIbHOCTH,  IUIAHMPOBATH
OpraHu3aIHIo COBMECTHOM paboThl,
pacripefienaTb BUIBI pabOT, OTOBApUBATHCH,
oOcyXJaTh TpOLECC W pe3ylnbraT paboThl,
000011aTh MHEHUS HECKOJILKUX JIONEH;

- Yy4acTBOBaTh B TPYIMOBBIX (hopMax pabOThHI
(oOcyxnenus, OOMEH MHEHHH, «MO3TOBbIE
HITYPMBI» W WHBIE), BBIIOJHATH CBOIO YacTh
paboThl ¥ KOOPJIWHUPOBATH CBOM JCHCTBHUS C
JPYrUMU  WI€HAMH  KOMAaH[bl, OIICHUBATH
KaueCcTBO CBOETO BKJaJa B OOHIUN MPOAYKT IO
KpUTEPUIM, CHOPMYIUPOBAHHBIM yUACTHUKAMU
B3aMOJICHUCTBUSL.

OBnaseHne YHUBEPCAIBHBIMU PETYJISATUBHBIMU
JICUCTBUSAMU:

B) CAMOOpTaHH3AIIHS:

- COCTaBJIATH IUIAH, AJITOPUTM PEIICHUS 3a/1a4H,

- BbIOMpaTh CHOCOO pemeHuss ¢ y4EToM
UMEIOUINXCA  PECypcoB u COOCTBEHHBIX
BO3MOXKHOCTEH,

- apryMEHTHpPOBaTh U KOPPEKTUPOBATh BapUaHThHI

KOOPJMHATHOM IJIOCKOCTH;

- cBOOOAHO  OIEPUPOBATH
CTEPEOMETPUU IPU  pEIICHUU
MaTEMaTUYECKUX  PACCYXACHMH; IPUMEHSTh aKCUOMBI
CTEpEOMETpPUU M  CIEACTBUS W3 HUX IHpU PELICHUU
TEOMETPUUECKUX  337ay; KiIacCu(UUIUpPOBaTh B3aUMHOE
pacIoyio’)keHre MPSAMBIX B IMPOCTPAHCTBE, IUIOCKOCTEH B
IPOCTPAHCTBE, MPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE;
CBOOOJHO ONEPUPOBATh IMOHATUAMH, CBSI3aHHBIMU C YIJIaMU B
IPOCTPAHCTBE: MEX]Y MPSMBIMH B IPOCTPAHCTBE, MEXIY
HOpSMOM U IUIOCKOCTBIO; CBOOOJHO OIEPUPOBAThH MOHATHUAMH,
CBSI3aHHBIMU C MHOTOIpaHHHMKaMH; CBOOOJHO pacro3HaBaTh
OCHOBHBIC BHJIbl MHOTOTPAaHHUKOB (IIpH3Ma, NUPaMUAA,
MPSIMOYTOJIbHBIN Napajuienenunes, Kyo); kiaccupuuupoBaTh
MHOTOIpaHHMKH, BbIOMpas OCHOBaHMA Ul Kiaccu(UKaluy;
CBOOOZHO  ONEpUpOBaThb MOHATHUSIMH, CBSI3AHHBIMH  C
CECUEHUEM  MHOTOTPAaHHUKOB  IUIOCKOCTBIO;  BBIIIOJIHATH
napaJuiesibHOe, LEHTPAIBHOE U OpTOTrOHAJIbHOE
OpOEKTHpOBaHWE (QUIYp Ha  IUIOCKOCTb,  BBINOJHATH
n300paxeHus: QUIryp Ha IIJIOCKOCTH; CTPOUTh CEUEHUs
MHOTOTPaHHMKOB ~ Pa3JIM4YHBIMH  METOAAMM, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHME YEepTeKH M3 PHUCYHKOB MPOCTHIX
00BEMHBIX (GUTYp: BUI CBEpPXY, COOKY, CHH3Y; BBIYUCIATH
IUIOL[aM  TIOBEPXHOCTEM  MHOTOTpaHHUKOB  (TIpu3Ma,
MUpPaMU/a), TEOMETPUUYECKUX TeJ C MPUMEHEHHEM (HopMyI;
CBOOOZHO  OMEpUpOBaTh  MOHATUSMHU: CHMMETpPUS B
MIPOCTPAHCTBE, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH, LIEHTP,
OCh H IUIOCKOCTh CHMMETPHH  (QUTYpBI, CBOOOJHO
OIIEpUPOBATh MOHATUSAMH, COOTBETCTBYIOIIMMH BEKTOpPAM M
KOOpAIMHAaTaM B IPOCTPAHCTBE; BBINOJHATH JEHCTBUSA Hal
BEKTOpaMM;  pelmarb  3aJadd  Ha  JI0Ka3aTelbCTBO
MaTeMaTHYECKUX OTHOILICHUHI u HaXO0KJCHUE

OCHOBHBIMHA IIOHATUAMU

3aja4 MW IIPOBCACHHUUN
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pelIeHuii ¢ yuéTomM HOBOW MH(OPMALIUHL. F€OMETPUYECKUX BEJIUYHMH, MPUMEHSAS H3BECTHBIE METOJbI
IIpM pELIEHUH MaTeMaTHMYeCKUX 3a7ad IOBBILIEHHOIO U
BBICOKOTO YpPOBHS CJIOKHOCTH; IPUMEHATH IPOCTEUIINe
IIPOrpPaMMHBIE CPEJCTBA U JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMbl IIpU  PELICHUH CTEPEOMETPUUYECKHX  3aJ]1ay;
U3BJIEKAaTh,  NpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH
uHGOPMAIIMI0O O  MPOCTPAHCTBEHHBIX  I'€OMETPHYECKHUX
¢burypax, TpEACTAaBICHHYI0O Ha 4YepTe)Kax M PUCYHKAX;
INPUMEHSATH NOJIYYCHHbIE 3HAHUS HA MPAKTHKE: CPABHUBATH U
aHAJIM3UPOBATh PeajbHbIE CUTYallUH, IPUMEHATh U3YYCHHbIE
NOHATUSL B IIPOLIECCE IIOMCKAa pEUIeHUs MaTeMaTH4eCKu
cOpMyYIHPOBaHHOW MPOOJIEMBI, MOAETUPOBATH peabHbIC
CUTYyallUM Ha SI3bIKE T€OMETPUHU, UCCIEI0BATh IMOCTPOCHHbIE
MOJIETM C HCIOJNb30BAaHUEM TIE€OMETPUYECKHX MOHITUH U
TEopeM, ammapara aiareOpel, peuarb MpakTHUECKUe 3a/1adH,
CBA3aHHBIE C HAaxXOXICHHEM TIE€OMETPUYECKHX BEJINYUH;
UMETh TNpEACTaBICHHUS OO0 OCHOBHBIX JTamax pa3BUTHS
reOMETPUM KaK COCTaBHOM YacTH (QyHIaMEeHTa pa3BUTUSA

TEXHOJIOTHH,

- CBOOOJHO OIEpPUPOBATh TOHATHUSMHU, CBSI3aHHBIMH C
LWJIMHIPUYECKOM, KOHHYECKOU " cheprueckoit
MOBEPXHOCTSIMHU, OOBSICHSTH CITOCOOBI
MOJIyYECHUS;0NIEPUPOBATH NTOHATUIMU, CBA3aHHBIMU C TEJIAMHU
BpAILICHUS: HWIHHAPOM, KOHYCOM, chepoit 41

IIapoOM;paclio3HaBaTh Tela BpalleHus (IIIMHADP, KOHYC,
chepa u miap) W OOBICHATH CIOCOOBI TIONYYEHHS Tell
BpAaIICHUS;KITacCU(DUIIMPOBATh  B3aUMHOE  PACIIOJIOKEHUE
C(i)epI)I N IIIOCKOCTH,BBIUHCIATH BCIWYHMHBI J3JICMCHTOB
MHOTOTPAaHHUKOB U TeN BpalleHHs, OO0BEMBI M TUIOIIAN
MOBEPXHOCTEH  MHOTOTPAaHHUKOB WM TN  BPALICHHSA,
TEOMETPUUYECKUX TeI C MpPUMEHEHHeM (OopMyI;CBOOOIHO
OIIEPHPOBATH MOHATHUSIMH, CBSI3aHHBIMH C KOMOMHAIIUSIMU TEIl
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BpAIIEHHs] © MHOTOTPAaHHUKOB: MHOTOTPAaHHHUK, BITUCAHHBIN B
chepy M ommcaHHBI OKoOJO cdepsl, cdepa, BIUCaHHAS B
MHOTOTPaHHMK  WJIM  TE€JI0O  BpAIICHUsS;  BBIYHCIATH
COOTHOIIEHHUS ~MEXIy IUIOHIaJsIMH  IOBEPXHOCTEH U
00béMaMK TIOJIOOHBIX TEN; U300pakaTh U3ydaeMmble (PUTYPHI,
BBITIOJIHATH (BBIHOCHBIE) IUIOCKHE YEepTEeKW M3 PHUCYHKOB
OpOCTBIX OO0BEMHBIX (uryp: Bua cBepxy, cOOKy, CHHU3Y,

CTPOUTD CeueHus Ten BpalllCHUs; U3BJIEKATb,
UHTEPIPETUPOBATh M MPEeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX ¢burypax,

OPEJCTaBICHHYI0O Ha YepTeKax U PUCYHKAX; CBOOOIHO
OTIEpUPOBATH MOHSATUEM BEKTOP B MPOCTPAHCTBE; BBIMOJIHATH
ONepalMy HaJl BEKTOPAMHM; 33]1aBaTh IJIOCKOCTh YPaBHEHUEM
B JIEKQpPTOBOM CHCTEME KOOPJMHAT, PelIaTh T€OMETPUUYECKUE
3a/1aud  Ha BBIYMCICHUE YIJIOB MEXKAY MpPsAMBIMH U
IJIOCKOCTSIMU, BBIYHCIICHHE PACCTOSSHUM OT TOYKH IO
IJIOCKOCTH, B  LEJIOM, Ha T[PUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO  METOJa TpH  PEIIeHUH;  CBOOOIHO
ONEepUpPOBATh MOHATUSAMH, CBSI3aHHBIMU C JBUXKEHHUEM B
MPOCTPAHCTBE, 3HATh CBOWCTBA JIBUKEHUI; BBINOJHATH
U300paXeHHs MHOTOTPAHHUKOM M TeN BpallleHUus MpHU
napajuieIb-HOM  TEepeHoce,  LIEHTPAJbHOM  CHUMMETpPHUH,
3epKaJbHOM CHUMMETpPUU, TPU TMOBOPOTE BOKPYT MPSAMOH,
npeoOpazoBaHms no00us; CTPOUTH CEUYCHUS
MHOTOTPAaHHUKOB M TE€J BpaAlICHUS: CEUYCHHsS UHUIUHIpA
(mapaiienbHO M TEPIEHIUKYISIPHO OCH), CEUYEeHHsS KOHyca
(mapannenbHOe OCHOBAHHUIO U MPOXOJAIIEe Yepe3 BEpUINHY),
CEYEHMS II1apa; WCIIOIh30BaTh METObI TOCTPOEHUS CEUCHUM:
METOJ CJIEJIOB, METOJ BHYTPEHHETO MPOECKTUPOBAHMS, METOT
IepeHoca CeKyIel MIOCKOCTH; JOKa3bIBATh FEOMETPUUYECKUE
YTBEPXKICHUS, TPUMEHATh TEOMETpUYECKHe (aKThl st
penieHusT CTEPEOMETPUYECKUX 3aJad, MPEeAnoJaralonmx
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HECKOJIBKO IIaroB pELIEHUs, €CIU YCIOBHS INPUMEHEHUs
3aJaHbl B SIBHOW W HESBHOH Qopme; pemaTth 3aJadd Ha
JI0Ka3aTeJIbCTBO MaTEMATUYECKUX OTHOILIECHUN U HAXOXACHHE
F€OMETPUYECKUX  BEJIIMYUH; IIPUMEHATH  IIPOrPaMMHbIE
CPEICTBA U IEKTPOHHO-KOMMYHHKALIMOHHBIE CHCTEMBI IpU
penieHun CTEPEOMETPUYECKUX 3a/1ay4; IIPUMEHSATH
IIOJlyYE€HHBIE ~ 3HAaHHWA  HA  IPAKTUKE:  CPaBHUBATh,
AQHAIM3MPOBAaTh W OLICHUBATh  pealbHbIE  CHUTYyaluH,
IPUMEHATh H3Y4YCHHBIE IIOHSATHSA, TEOPEMBI, CBOICTBAa B
pouecce IIOUCKA peueHus MaTE€MaTUYECKH
c(OpPMYIUPOBAHHONW MPOOJIEMBI, MOAEIUPOBATH peabHbIC
CUTyallUu Ha SI3bIKE '€OMETPUH, UCCIEN0BATH ITIOCTPOCHHBIE
MOJIEIM C HCIIOJIb30BAHMEM TI'€OMETPUUYECKUX TOHATUH U
TeopeM, ammapara anredpbl, pemarb NpakTUYECKHe 3a/adH,
CBA3AHHBIC C HAXOXICHUEM TIE€OMETPUYECKUX BEIIUYUH;
UMETh TpPEJCTaBICHHUS 00 OCHOBHBIX JTamax pa3BUTHUS
TreOMETPUH KaK COCTAaBHOW 4YacTH (pyHIaMEeHTa pa3BUTHUS
TEXHOJIOTHIA.
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4.2. CTpyKTypa M IpUMEpPHOe coJiepKaHie OLeHOYHbIX MATEPHAJIOB IJsl
MPOMEKYTOUYHOM aTTecTanuu nmo y4eOHOMY npeaMeTy
«MaTeMaTuKa»

[IpomexxyTouHOM arrecramuell Mo ydeOHOMY MpeaMetry «MaremaTuka
ABIeTCsl dKk3aMeH. [l mpoBeneHus SK3aMeHa pa3padaThiBalOTCS KOHTPOJILHO-
OLICHOYHBIE CPEJICTBA.

DK3aME€H OpPUEHTHUPOBAH HAa MHUCbMEHHYIO (OpMy MpOBEACHUS, KOTOpas
BKJIFOUAET MUCbMEHHOE PELICHUE 3/1a4H.

Ha BrImomHEeHWE MHUCHhMEHHOW HSK3aMEHAITMOHHOW PabOThI MO MaTEMaTHKE
naetcs 4 actpoHoMuYeckux yaca (240 MUHYT).

DKk3amMeHalMoHHas pabota coctouT u3 10 3amanuii.

[Ipu BBITIOJIHEHUHU 3aJaHUI TPEOyEeTCs MPEACTABUTH X0 PEIICHHS U YKa3aTh
MOJTy4YECHHBINA OTBET.

[IpumepHbIii TepedeHb BOMPOCOB (T€M) ISl MOATOTOBKH K 3K3AMEHY:

| cemecTp

1. OnpeneneHre UEIbIX U pallUOHAIBHBIX, IEUCTBUTEIBHBIX YACET

2. Omnpenenenne mporeHTa. Haxoxxaenne mporeHTa oT 4ucia, Yucia mo
MPOLICHTY

3. OmpeneneHre MOAYISI YUCTA

4. OnpeneneHne KOMIIEKCHOTO yucia. CaoKeHue KOMIUIEKCHBIX YHCEl.
YMHOXEHHUE U JI€JIEHNE KOMIIJIEKCHBIX YHACET

5. I'eomeTrpuueckoe npeacTaBieHue KOMIIEKCHBIX YHCEN

6. Ompenenenne paauaHHON MEpHI yria, CHHyca, KOCUHYCa, TAHTEHCA U
KOTaHreHca uncia. BpamarensHoe aBmxeHue. YucnoBast OKpyKHOCTb

7. 3HavyeHus TpUroHoMeTpudeckux GyHkuui s yrios 30°, 45°, 60°, 90°

8. Jloka3aTenbCTBO OCHOBHBIX TPUTOHOMETPHUECKUX TOXKAECTB, (OPMYII
PUBEJICHUSI.

9. 3amuck hopmyn cuHyca U KOCHHYCa ABOWHOTO yTiia; GopMyII TOJIOBUHHOTO
yria

10.3amucek popMyI cuHyca, KOCUHYCa U TAHI€HCA CyMMbI U Pa3HOCTH JIBYX
YTJI0B

11.TTpeoOpa3zoBaHust CyMMbI TPUTOHOMETPUYECKUX (DYHKLUNA B IPOU3BE/ICHUE
Y TIPOM3BEJICHUS B CyMMYy. BhIpaskeHne TpUrOHOMETPUIECKUX (DYHKITHH
Yyepe3 TaHT'€HC IM0JIOBUHHOIO apryMeHTa

12.®yukIms y = SIN X 1 Y = cOS X, UX OCHOBHBIC CBOMCTBA U TPadUKH.

Oyukiuu y = tg X, y = ctg X, ux cBoiicTBa v rpaduKu
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13.0Onpenenenue apkcuHyca, apKKOCUHYCa, apKTaHreHca yuciia. Pemenue
MPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUI

14.Pemenue npocTedInX TPUTOHOMETPUUECKUX HEPABEHCTB

15.0npenenenre GyHKIMM, €€ 00JIaCTH OTMPEEICHIS M MHOKECTBA 3HAUCHHI;
rpaduka ynkuun. [Toctpoenue rpadpukoB GyHKINN, 3aJaHHBIX
pa3IMYHBIMU CIIOCO0aMuU

16.3anuck CBOMCTB yHKIIUU: MOHOTOHHOCTb, Y€THOCTh, HEYETHOCTD,
OTPaHUYEHHOCTb, IEPUOJNYHOCTh. Haxoxk1eHne MpOMEeKyTKOB
BO3pacTaHus U yObIBaHMSI, HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAUECHHUSI, TOUEK
IKCTpEMyMa

17.0Onpenenenne oopaTHbix Gyuknuii. Haxoxaenune obnactu onpeneacHus u
oOnacTu 3HaueHuil oopaTHoil pyHkuuu. Iloctpoenne rpapuka oOpaTHoOi
byHKIIUN

18.I1peoOpazoBanue rpadukoB. Pemenue ypaBHeHU rpa@udecKUM CIIOCOOOM.
Pemenne HepaBeHCTB rpaguecKUM CIIOCOOOM.

19.0npenenenue KOpHA N-0M CTETIEHU U €r0 CBOWCTB.

20.IIpeoOpa3oBaHre UppaMOHAIbHBIX BbIpAXKEHUN. BhIunciaeHne KopHs U3
KOMIUIEKCHOTO YHCIia

21.Omnpenenenne gmorapudma, IeCATUIHOTO W HATYPaJTLHOTO Jorapudma.
3anuck OCHOBHOTO JOorapupMuyeckoro Toxaectsa. CBoiicTBa jorapu@mos.
IIepexor K HOBOMY OCHOBaHHIO

22.0Onpenenenne Gpynkiuu. Haxoxaenue 3nauenuit pynkuuu. [loctpoenue
rpaduKOB JTMHEHHON, KBaAPATUIHON PYHKITHI

23.1TokazarenpHas ¢pyHKuus, ee cBoicTBa [locTpoenue rpaduka
NOKa3aTeJbHON (DYyHKIINH

24 Jlorapudmuueckas GyHkiwus, ee cBoicTBa. [loctpoeHue rpadukos
jorapupMuyeckux QyHKIHMI

25.I1okazarenbHble ypaBHEHUS, HEpaBEHCTBA. PellieHne pa3nuyHbX BUIOB
NOKa3aTeIbHBIX YPAaBHEHU, HEPABEHCTB, CUCTEM

26.JlorapudmMuueckue ypaBHeHUs, HepaBeHCTBA. CHUCTEMBI JOTapuhMUUECKUX
ypaBHEHUN. AJTOPUTM pEIICHUs JorapuMUUECKUX HEPABEHCTB

Il cemecTp

1. PacnonoxeHue npsMbIX U INIOCKOCTEH B TPOCTPAHCTBE

2. IMapamiensHOCTB IPSIMBIX B IpocTpaHCcTBE. [lapanienbHOCTh PSMOM 1
IJTIOCKOCTH

3. IMapamiensHOCTH TUIOCKOCTEN
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4. KyO u ero ceueHusi. YToa MEXy ABYMs MPSIMBIMU. YTOJ MEXIY MPSIMOH U

IUIOCKOCTBIO

5. IlepneHauKyISIPHOCTH MPSAMBIX B MpOoCcTpaHcTBe. [leprneHauKynsipHOCTh
IPSAMOU U TTIOCKOCTH

6. Teopema o Tpex nmepneHAUKYIsIpax. JByrpaHHsiil yrod.
[TepnieHqUKYISIPHOCTD IUIOCKOCTEN

7. OnpeneneHne OCHOBHBIX MOHITHH KOMOMHATOPUKH: IEPECTAHOBKH,
COYETaHMsI, pa3MELICHUS

8. 3azmaum Ha MOJICYET YUCIIa Pa3MEIICHUN, IEPECTaHOBOK, COUETaHU

9. 3anuck popmynsl OuHoMa HetoToHa. AHANM3 CBOMCTB OMHOMUHAIBHBIX
K03 UITUECHTOB

10.CBoiicTBa OHOMHHATBHBIX KO3 duimeHToB. Tpeyronpuuk [Tackans

11.JlexapToBa crucTemMa KOOpAUHAT Ha MIIOCKOCTH. OnpeeseHrue BEKTopa,
MOJYJSl BEKTOpa

12.PaBeHCTBO BEKTOpOB. ClI0’KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO
13.PaznoxeHue BeKTopa 1o HarmpaieHusM. OnpeneneHue yria Mexay AByMsl

BEKTOpaMu
14.BeryuciieHre KOOPAMHAT BEKTOPA, CKAJIIPHOTO TIPOU3BEICHHS BEKTOPOB
15.Pa3noxenue BeKTopa o KOOPIMHATHBIM BeKTopaM. BBenerne GpopmMyibt

pPacCTOSTHUS MEXAY ABYMS TOUKaAMHU
16.Bb1BOj1 ypaBHEHUI chephl, ITTOCKOCTH U MPIMON

17.0mnpenenenre MHOTOTPAHHUKA M €70 OCHOBHBIX 3JIeMEeHTOB. OnipeiesieHue u

MIOCTPOCHUE MPSIMOM U HAKJIIOHHOU Mpu3Mbl. OmnpenesieHne NpaBUuibHON
MPU3MBI

18.0Ompenenenre 1 MOCTpOSHUE TapaJlJIeNenuneaa, Kyoa

19.CummeTpuu B KyOe, B apalljieNienunesie, B Ipu3Me U MupaMu/ie.
[TocTpoenue ceuenus Kyoa, MpU3Mbl U TUPAMHUIBI

20.0Onpenenenye U NOCTPOECHUE MTUPAMUIbl, TPABUILHOW MUPAMHU/IbI
YCEUEHHOW MUpaMubl, TETpA3Ipa

21.TIpaBunbHbIe MHOTOTpAaHHUKH. [IpencTaBneHre o mpaBUIbHBIX
MHOTOTpaHHHUKaX (TeTpas’ap, KyO, OKTa3ap, AOJEKadp U UKOCAIP)

22.0npenenenue u rpapuyeckoe nzodpaxkenue: chepsl, HeHTpa chephl,
paauyca cepsl, tuamerpa chepsl

23.0npenenenue u rpaguieckoe n300pakeHue: mapa, IeHTpa mapa, pajauyca

nrapa, IuaMeTpa mapa
24.YpaBHenue cepsbl, BBIBOJ ypaBHEHUS chephl B MPSIMOYTOJIHBHONW CUCTEME
KOOpJIMHAT
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25.B3auMHoe pacrnosioxkeHue chepbl U INIOCKOCTH: HE UMEIOT OOIIKX TOYEK,
UMEIOT MHOYKECTBO OOIIIMX TOYEK, OHa 00mIas Touka. ['padudeckoe
n300pakeHue

26.KacaTenpHas TUIOCKOCTH K cpepe: Teopema, T0Ka3aTeIbCcTBO, 0OpaTHas
TeopeMa

27 ITmomank chepsr

28.0mnpeneneHne KacaTelbHOU K cepe, TOUKU KaCaHUsI

29.B3auMHOe pacroyioKeHHe NPsIMOi U chephl

30.111apoBoit cermeHT

31.111apoBoii cekTop

32.1apoBoii coit

33.0Omnpenencane u rpadudecKoe N300paKeHue: MUINHAPA, 00pa3yIOMUX
IIAJIMHAPA, OCH MIWJIMHPA, OCHOBAHUH ITWIMH/IPA, BEICOTHI IIMIIMHIPA,
paauyca, TuaMeTpa MUIKHIpA.

34.0Onpenenenne u rpapuyeckoe H300paKeHUE: 0CEBOT0 CEUCHHUSI, CEUCHUS
MUJIMHAPA TEPICHANKYISIPHON K OCH TIOCKOCTHIO.

35.1IpsimMoit KpyroBoO# IMITHHIIP.

36.Pa3BepTka OOKOBOI MOBEPXHOCTH IMIJIMHIPA.

37.®opmyna miomaau 60KOBOM MOBEPXHOCTH LUIHHIIPA.

38.®opmyna TIoNIau MOTHONW TOBEPXHOCTH IIJIMHAPA

39.0Omnpenenenne u rpapuveckoe n300paxeHue: KoHyca, 00pa3yrolmx KoHyca,
OCH KOHYCa, OCHOBAaHHSI KOHYCa, BEPIITMHBI KOHYyCa, 00KOBOW MOBEPXHOCTHU
KOHYCa, BBICOTHI KOHYCa, CEUCHHSI KOHYCA.

40.Omnpenenenne OOKOBOM, MOJIHON TOBEPXHOCTH KOHYca, (hopmyia
HaXO0XJICHUS TUIOMIAIu OOKOBOM, MOJTHOM MOBEPXHOCTU KOHYCA.

41.Onpenenenue u rpadpuyeckoe N300pakeHUE: YCEUEHHOT0 KOHYCa,
OCHOBaHUI YCEYEHHOTO KOHYCa, BBICOTHI yCEUEHHOTO KOHYCa, OOKOBOM
MOBEPXHOCTH YCEYEHHOI'0 KOHYca, 00pa3yoIluX YCEYEHHOI0 KOHYCA.

42.0npenencHue OOKOBOM, TTOJIHON IMMOBEPXHOCTH YCEUSHHOTO KOHYCA,
dbopmyra HaXOXKACHHS TUIOMIAAN OOKOBOM, MOJTHON MTOBEPXHOCTH
YCEUEHHOT0 KOHYyca

43.0npeneneHue Npou3BoIHON QYHKIINU, €€ TEOMETPUIECKOTO U
¢busnueckoro cmbicna. M3zydenue npaBui u hopmyn nuddepeHupoBaHms
OCHOBHBIX 3JIEMCHTAPHBIX (HYHKITHMA

44.OnpeneneHre BTOPO MPOU3BOAHOM, €€ TEOMETPHUECKOTO M (PHU3UIECKOTO
cMBbIcia. Berauciienre mpon3BoaHON 00paTHOM U CIIOKHOU (PYHKITUN

45.BbIBOJT ypaBHEHHUs KacatesibHOU. [I[puMeHeHre mpon3BoIHON K
ucciaenoBaHui0 QyHKIUN U TIOCTPOEHUIO TpaduKoB
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46.0OmnpeneneHue nepBooOpa3HoOi, HEONPEIEICHHOTO U ONPEIEIEHHOTO
UHTErpaia

47 IlpumeHeHne OnpeaesIEeHHOIO HHTErpasa il HaX0KICHUS 101 a 1
KpUBOJIMHENHOM Tpaneuuu. @opmyia Herotona—IJleitonnia

48.T"eomeTpruecKuii CMBICI OTPEICIIEHHOT0 MHTETpaa. Berarcienue miomiaaei
KPUBOJIMHEWHBIX TPaNCLMN

49.Bblunciienue o0beMa KyoOa, MpsIMOYTOJIbHOTIO NapaJuleenueia, IpU3MBbl,
LUIMHAPA

50.Brruncienne obbema mupaMubl, KOHyca, Iapa

51.Bprurcnenue Miomaan MOBEPXHOCTU HWINHPA, KOHYca, CPEpbI

52.0Onpenenenne coObITHSI, BEPOSITHOCTH COObITHS. COKEHNE U YMHOKECHHE
BeposTHocTel. Mcnbitanus beprym

53.luckpeTHas ciry4aiiHas BETUYUHA. 3aKOH paclpeieTICHUs CITydaitHOM
BEJIMYUHBI

54.I1peobpa3oBaHre ypaBHEHUH 1 HEPABEHCTB B PABHOCUJIbHBIE IaHHBIM.
Pemenue panyoHanbHbIX, UPPALMOHAIBHBIX, IOKA3aTEIbHBIX,
Jgorapu(pMUUECKUX, TPUTOHOMETPUUECKUX YPaBHEHUHN U YpaBHEHUM €
napameTpamu

KpuTepun oieHKH BbINOJHEHUSI PA0OTHI

Ouenka KonnuecTBo 3a/1anuii, BBITTOJHEHHBIX
MIPaBUIIBHO,
HE0OXO0AMMOE ISl TOTYYEHUS OIEHKH
«2» 4 1 MmeHee
(HEYIOBJIETBOPUTEIIHHO)
«3» (YIIOBJIETBOPUTEIIHHO) 5-6
«4y» (xopor1io) 7-8
«5» (OTIMYHO) 9-10
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